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SUMMARY 


(  X  )  Draft,  (  )  Final  Environmental  Statement 

Bureau  of  Land  Management 

1.  Type  of  Action:  (  X  )  Administrative,  (  )  Legislative 

2.  Name  of  Action:  Proposed  resumption  of  nationwide  coal  leasing  by  the 
Bureau  of  Land  Management,  upon  acceptance  of  final  environmental  im¬ 
pact  statement,  utilizing  the  Energy  Mineral  Allocation  Recommendation 
System.  This  program  primarily  involves  85  Million  acres  of  identi¬ 
fied  coal  reserves  located  in  the  Northern  Great  Plains  and  northward 
along  the  continental  divide  from  New  Mexico  and  Arizona  through 
Montana. 

3.  Summary  of  Environmental  Impacts:  Extraction  of  coal  from  leased 
Federal  lands  creates  a  wide  range  of  social,  economic,  and  environmental 
impacts.  Surface  disturbance  ranges  from  the  extreme  during  strip  mining 
to  the  minimal  associated  with  a  mine  mouth  operation.  Strip  mining 
results  in  temporarily  drastic  topographic,  vegetational ,  and  ecologi¬ 
cal  alterations. 

4.  Alternatives  Considered:  1.  Issuance  of  Prospecting  Permits  in  Response 
to  Application:  a.  No  Criteria,  b.  Selective  Criteria;  2.  Control 
Development  of  Federal  Coal:  a.  Curtailment  of  Federal  Leasing, 

b.  Underground  Mining,  c.  Lease  Only  Where  the  Surface  and  Subsurface 
are  Federal,  d.  Acquire  outstanding  Leases  That  Fail  to  Meet  EMARS 
Criteria,  e.  Modify  Regulations  to  Control  Development  of  Leases; 

3.  Federal  Development  of  Coal. 

Opportunities  for  supplying  energy  needs  from  various  combinations  of 
energy  sources  also  were  considered. 

5 .  Comments  have  been  requested  from  the  following: 

Federal  Agencies 

Department  of  Agriculture 
Atomic  Energy  Commission 

Department  of  Health,  Education,  and  Welfare 

Environmental  Protection  Agency 

Department  of  the  Interior 

Bureau  of  Mines 

Bureau  of  Outdoor  Recreation 
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Department  of  the  Interior  (continued) 


Bureau  of  Sport  Fisheries  and  Wildlife 

National  Park  Service 

Geological  Survey 

Bureau  of  Reclamation 

Office  of  Energy  Conservation 

Bureau  of  Indian  Affairs 

National  Aeronautics  and  Space  Administration 

Department  of  Transportation 

Department  of  Commerce 

Department  of  Housing  and  Urban  Development 
General  Services  Administration 
Federal  Power  Commission 
River  Basins  Commission  (all) 

Tennessee  Valley  Authority 
Department  of  the  Army 
Corps  of  Engineers 
Water  Resources  Council 

Advisory  Council  on  Historic  Preservation 

Federal  Energy  Office 
State  Agencies 

Clearing  houses  of  all  50  States 
Non- Agency  Organizations 

Natural  Resources  Council  of  America  (all  member  organizations) 
National  Coal  Association 

6.  Date  draft  statement  made  available  to  Council  on  Environmental  Quality 

and  the  public: 
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Ill  ENVIRONMENTAL  IMPACTS 


How  Federal  coal  leasing  is  handled  was  explained  in  Chapter  1.  Ex¬ 
ploration,  development,  production,  coal  benef iciation ,  site  rehabilitation 
and  other  actions  are  all  part  of  a  Federal  coal  leasing  program.  Details 
concerning  the  potential  impact  of  these  actions  on  the  environment  are  in¬ 
cluded  in  this  section.  Possible  secondary  impacts  which  are  also  impor¬ 
tant  aspects  of  the  coal  program  will  be  covered  to  an  extent  in  this  re¬ 
port.  As  such  this  section  does  not  identify  impacts,  per  se,  but  rather 
the  threats  that  could  arise. 

The  Federal  coal  program  normally  begins  with  issuance  of  prospecting 
permits  in  areas  of  undetermined  coal  resources  or  by  competitive  leasing 
in  areas  where  values  are  known.  There  is  some  effect  on  the  environment 
before  issuance  of  a  prospecting  permit  or  lease.  Companies  or  individuals 
interested  in  a  particular  coal  area  normally  conduct  air  and  field  recon¬ 
naissance  before  definite  interest  in  a  deposit  can  be  established.  The 
impact  of  low-level  air  reconnaissance  flights  is  minor.  Some  noise  pollu¬ 
tion  and  limited  disturbance  of  wildlife  and  domestic  livestock  is  in¬ 
evitable. 

Issuance  of  a  Federal  coal  lease  has  not  always  resulted  in  a  measur¬ 
able  impact  on  the  environment.  A  large  number  of  leases  exist  today  that 
have  never  become  active  coal-mining  operations.  Greater  demand  for  coal 
may  force  production.  In  the  future,  new  leases  can  be  expected  to  result 
in  active  operations. 

The  Federal  government  has  potentially  leasable  coal  resources  within 
all  coal  provinces  of  the  United  States,,  except  the  Gulf  Coal  Province. 
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Immediate 

destroyed. 


impacts  of  ORV  travel  are  to  the  surface  where  low-growing  vegetation  is  injured  or 


Vehicles  traveling  on  undedicated  roads  scar  the  landscape. 
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The  major  provinces  with  leasable  coal  resources  are  the  Northern  Great 
Plains,  Rocky  Mountains,  and  Pacific  Coast,  which  includes  Alaska.  The 
greatest  number  of  existing  leases  are  in  the  Rocky  Mountain  Province.  The 
location  of  the  Northern  Great  Plains  Province  with  respect  to  potential 
markets  and  the  abundance  of  easily  recoverable  coal  suggests  that  it  will 
receive  major  interest  for  leasing.  Interest  in  Federal  coal  lands  in  the 
Pacific  Coast  Province  will  be  centered  in  Alaska  where  large  deposits 
occur. 

Environmental  impacts  that  are  unique  to  specific  provinces  will  be 
discussed  separately  under  the  heading  "Unique  to  certain  provinces." 

A.  Impacts  Common  to  all  Coal  Provinces 
1.  Off-Road  Vehicle  Travel 

Several  aspects  of  coal  development,  including  field  reconnais¬ 
sance,  exploration,  and  development,  can  involve  travel  over  terrain  with¬ 
out  road  construction.  Several  types  of  specialized  equipment  for  off¬ 
road  vehicle  (ORV)  travel  are  available. 

Impacts  of  various  ORV’s  differ.  "Swamp  buggies"  and  light  weight 
tracked  vehicles  have  lesser  impacts  than  "jeeps"  or  heavy  "caterpillars." 

The  immediate  impact  of  ORV  travel  is  to  the  surface,  where  low-growing 
vegetation  is  injured  or  destroyed.  All  ORV  travel  will  affect  vegetation. 
Soil  and  moisture  conditions  influence  the  ability  of  vegetation  to  recover 
in  the  short  run.  ORV  travel  compacts  soils  and  reduces  percolation  rates. 
Compaction  impedes  water  infiltration  permeability,  gas  exchange,  and  root 
growth  (Lull,  1959;  Steinbrenner  and  Gessel,  1955).  Consequently,  water 
is  more  apt  to  flow  overland,  causing  rill  and  gully  erosion.  Natural  pro- 
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ductivity  of  the  site  is  lessened  because  of  the  restricted  root  growth. 
This,  in  turn,  causes  a  loss  in  vegetal  cover,  which  also  exposes  more  of 
the  area  to  erosion.  Erosion  is  not  only  unsightly  but  results  in  loss  of 
topsoil,  creates  gullies,  and  degrades  stream  quality. 

Repeated  travel  over  the  same  route  or  travel  during  wet  weather  can 
create  ruts,  which  concentrates  surface  water  and  leads  to  gully  erosion. 
Factors  adversely  affecting  watershed  conditions  lead  to  increased  sediment 
loads  and  greater  deposition  in  reservoirs  and  canal  systems.  Poorly  de¬ 
signed  road  systems  are  felt  to  be  one  of  the  country’s  greatest  sources  of 
stream  pollution. 

The  operation  of  ORV’s  can  also  have  seriously  harmful  effects  on  some 
wildlife  species.  Any  concentrated  ORV  travel  and  long-term  disturbance 
in  some  areas  could  affect  wintering  big  game,  breeding  animals  or  birds, 
and  nesting  raptors.  Animals  of  the  remote  open  plains  and  tundras  are 
particularly  susceptible.  Wintering  animals  can  be  inadvertently  driven 
from  traditional  winter  ranges  into  areas  of  deep  snow.  They  may  acci¬ 
dentally  be  forced  into  heavy  exertion  at  a  time  when  all  their  energy  and 
reserves  are  necessary  for  survival.  Prairie  chickens,  sagegrouse,  and 
other  grouse  species  annually  carry  out  courtship  and  breeding  activities 
on  traditional  strutting  or  booming  grounds.  Disruption  of  the  breeding 
and  nesting  sequence  might  result  in  reduced  nesting  success. 

Nests,  young  birds  of  ground  and  shrub  nesting  species,  and  other 
small  animals  may  be  destroyed  by  surface  vehicles  travelling  cross-country. 

ORV  travel  will  both  complement  and  cause  limited  disruption  to  land 
used  for  purposes  like  grazing  and  recreation.  Unless  identified  by  the 
surface  management  agency  and  protected,  natural  areas  or  locales  with 
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Cutbank  created  by  road  construction. 


Soil  and  vegetative  disturbance  exposes  more  to  the  erosive  forces  of  rain  and  wind.  The  road 
serves  to  concentrate  runoff  water  and  increase  the  erosion  hazard. 
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primitive  and  wilderness  values  could  be  damaged  by  man  and  his  machines. 

The  natural  esthetic  values  of  scenic  landscape  will  be  altered  during  strip 
mining. 

Surface  disturbance  from  ORV  travel  could  cause  direct  damage  to 
archeological  features.  The  increased  presence  of  man  will  lead  to  further 
illegal  artifact  collection. 

Historic  trails  could  be  damaged  or  threatened  by  ORV  use.  The  Oregon 
trail  in  Wyoming  will  be  particularly  vulnerable.  Historic  structures  and 
ruins  could  also  be  lost. 

2.  Road  Construction 

In  difficult  terrain,  road  construction  is  a  necessary  part 
of  the  exploration  phase  of  coal  development.  Access  must  be  gained  to 
bring  in  drilling  and  other  equipment  for  evaluation  of  the  coal  resources. 
Unless  otherwise  designated  by  the  land  management  agencies,  road  standards 
are  very  low  with  primary  intent  being  only  to  gain  access.  Most  new  roads 
are  of  a  temporary  nature  and  can  be  obliterated. 

Road  and  trail  construction  involves  the  grading  (cutting  and  filling) 
of  surface  material.  Bulldozers  are  commonly  used.  The  operation  removes 
vegetation,  including  trees,  creates  cut  banks  and  casts  aside  deposits  of 
soil  and  other  disturbed  material.  In  areas  where  small  streams  or  gullies 
are  not  bridged,  graded  loose  material  is  pushed  into  the  drainage.  Flood 
runoff  commonly  washes  out  the  gully  plug,  resulting  in  increased  sediment 
production.  Soil  and  vegetative  disturbance  exposes  more  area  to  the  ero¬ 
sive  forces  of  rain  and  wind.  The  road  serves  to  concentrate  runoff  water 
and  increase  the  erosion  hazard. 

Road  construction  initiates  conditions  temporarily  conducive  to  ero¬ 
sion,  soil  compaction,  and  landslides  and  influences  soil  organisms.  Road 
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and  trail  construction  usually  involves  the  removal  of  topsoil.  If  cast 
aside,  this  life-sustaining  material  is  often  the  source  of  stream  sedi¬ 
ment.  Trails,  because  of  compaction  and  concentrated  surface  flow  of 
water,  are  often  the  forerunners  of  gullies. 

Because  populations  of  bacteria  are  highest  in  the  surface  soil,  actions 
that  remove  or  destroy  it  have  the  worst  effect.  Actinomycetes ,  fungi, 
lichens,  and  algae  are  vital  to  healthy  soil.  Many  multicelled  soil¬ 
dwelling  animals  depend  upon  plant  debris  and  organic  matter  for  their  food 
source.  Removal  of  surface  soil  or  destruction  of  the  organic  soil  fraction 
will  reduce  these  populations  and  adversely  affect  certain  vertebrates. 

Certain  soil  areas  within  the  coal  provinces  are  more  seriously  affected 
by  disturbance  than  others.  The  most  fragile  soil  area  are  badlands  and 
rough,  broken  land.  Badland  areas  have  poor  vegetal  cover  and  steep  slopes. 
Access  across  steep  or  rocky  slopes  requires  more  soil  disturbance  than 
across  more  gentle  topography.  More  cuts  and  fills  are  required  when  con¬ 
structing  roads  across  steep  terrain.  Road  cuts  and  fill  slopes  are  exposed 
to  erosive  forces.  Some  shale  areas  weather  into  montmor illonitic  clays, 
which  are  easily  eroded.  Some  shale  areas  are  high  in  sodium  salts  which 
compound  all  the  erosion  and  stability  hazards  (Sandoval,  Bond,  Power,  and 
Willis,  1973). 

Wildlife  populations  are  invariably  affected  by  incursions  into  their 
habitat.  Elk  are  more  sensitive  than  others,  but  all  wildlife  populations 
are  sensitive  during  certain  times  of  the  year.  The  effects  vary  consider¬ 
ably  in  severity  depending  upon  the  intensity  of  the  exploration,  the  sen¬ 
sitivity  and  adaptability  characteristics  of  the  wildlife  species  involved. 


and  the  stability  of  the  biotic  communities  disturbed. 
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Road  construction  results  in  limited  loss  of  livestock  and  wildlife 
forage,  crops,  and  timber  and  woodland  production  when  roads  are  built 
across  lands  devoted  to  these  uses. 

Disturbance  of  the  surface  might  also  result  in  accidental  loss  of 
human  interest  values.  Archeological  and  historical  values  may  be  altered 
or  destroyed  by  surface-disturbing  activities.  Additional  roads  may  in¬ 
crease  illegal  artifact  collecting  activities. 

Road  construction  affects  the  basic  character  of  the  landscape  by  re¬ 
moving  vegetation  and  disturbing  the  soil,  thus  changing  the  color,  texture, 
and  lines  of  the  environment.  In  areas  of  open  space,  roads  introduce 
strong  lines  into  the  landscape  that  are  visible  for  many  miles.  Cut  and 
fill  areas  are  often  highly  visible  and  may  scar  the  landscape  for  long 
periods  of  time  under  most  conditions. 

Travel  on  unpaved  roads  be  it  initially  for  coal  production  or  even¬ 
tually  for  recreational  pursuits  except  during  wet  weather  creates  dust. 

Dust  is  highly  visible  and  to  some  individuals  impacts  on  the  esthetics  of 
the  area.  Heavy  travel  may  to  varying  degrees  be  adverse  to  the  existing 
land  uses  in  the  area. 

3.  Exploratory  Drilling 

Drill  holes  can  cause  ground-water  leakage  between  aquifers 
or  to  the  surface  with  potential  degradation  of  water  resources.  Leakage 
between  aquifers  can  result  in  contamination  of  good-quality  water  because 
of  leakage  of  poor-quality  water  into  the  aquifer  or  mixing  of  aquifers. 
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Exploration  drilling 


which  may  result  in  lowering  the  potentiometric  surface  in  the  aquifer, 
which  increases  the  cost  of  pumping.  Poorly  plugged  drill  holes  on  areas 
subject  to  flooding  can  result  in  minor  drainage  of  surface  waters  into  the 
aquifers.  This  can  be  beneficial  or  adverse,  depending  on  the  quality  of 
the  surface  water. 

Preparation  of  the  drill  site  where  necessary  results  in  the  removal 
of  vegetation,  compaction  of  soils,  and  creation  of  unprotected  cut  banks. 
These  factors  encourage  wind  and  rain  erosion.  Surface-disturbing  activi¬ 
ties  will  in  general  degrade  water  quality. 

The  drilling  operation  increases  and  prolongs  the  same  factors  dis¬ 
ruptive  to  wildlife  in  the  coal  exploration  phases  previously  discussed. 
Toxic  substances  used  in  the  drilling  operation  and  sediments  or  cuttings 
produced  by  drilling  could  cause  contamination  of  soil,  vegetation  and 
surface  water  adversely  impacting  wildlife  habitat.  Livestock  could  also  be 
affected.  Unplugged  drill  holes  could  be  a  hazard  to  humans,  livestock, 
and  wildlife. 

Drilling  can  have  beneficial  impacts  on  wildlife.  In  arid  areas, 
artesian  wells  with  good-quality  water  can  be  of  benefit  to  wildlife  if 
allowed  to  continue  flowing. 

Drill  site  preparation  affects  other  land  uses  because  of  the  required 
surface  disturbance.  The  major  impacts  will  be  on  lands  used  for  grazing, 
crop  production,  timber  production,  watershed  production,  and  recreation. 

Drilling  programs  usually  result  in  little  increased  human  activity 
and  new  business  in  the  area.  The  new  population  is  of  a  very  temporary 
nature.  In  small-town  situations,  the  outsiders  bring  a  degree  of  social 
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disruption  to  the  community.  The  effects  are  temporary  and  of  a  minor  nature 
in  larger  communities. 

The  drilling  program  could  adversely  affect  esthetic  values  by  scarring 
scenic  landscapes  and  creating  noise  pollution.  The  surface  disturbance  can 
result  in  loss  of  human  interest  values  by  endangering  archeological  and 
historic  resources.  Increased  activities  by  man  will  result  in  further  pro¬ 
blems  in  protecting  these  values. 

4.  Exploratory  Excavations 

In  some  situations  where  coal  deposits  are  near  the  surface, 
or  when  bulk  coal  samples  are  needed,  pits  are  excavated  in  the  explora¬ 
tion  process.  Heavy  equipment  is  used  to  excavate  the  overburden  and  ex¬ 
pose  the  coal.  This  procedure  results  in  considerable  disturbance  of  the 
surface  area.  Vegetation  is  removed,  and  soil  material  rearranged  by  the 
excavation  process.  Livestock  forage  and  wildlife  habitat  will  be  lost  by 
the  operation.  Erosion  and  downstream  sedimentation  can  be  expected.  If 


pits  are  not  covered  promptly,  they  pose  hazards  to  domestic  animals,  large 
wildlife  species,  and  humans.  Excavated  areas  are  particularly  displeasing 
esthetically .  Usually,  the  overburden  is  replaced  a  short  time  after  the 
necessary  sample  or  other  information  has  been  gathered. 

5 .  Development 

a .  Underground  Mines 

After  issuance  of  a  coal  lease,  development  of  the  mine 
can  begin.  This  generally  involves  more  intensive  exploration,  as  previously 
outlined ,  development  of  a  detailed  mining  plan  designed  to  bring  about 

with  the  least  possible  adverse  effect,  and  development  of  the  necessary 
permanent  mine  components.  These  features  include  construction  of  permanent 
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access  roads,  shafts,  slopes  or  drifts,  and  preparation  for  the  surface 
plant.  Development  occurs  underground,  but  this  produces  considerable  coal 
and  rock  that  must  be  disposed  of  or  stored  in  the  immediate  vicinity.  The 
rock  material  is  used  as  fill  for  leveling  areas  near  the  mine  entrance  and 
for  construction  of  roads.  Any  excess  must  be  disposed  of  in  a  waste  area. 
Considerable  surface  disturbance  can  occur  as  the  underground  mine  is  being 
developed.  In  some  cases  it  is  necessary  to  relocate  the  surface  drainage 
in  the  area. 

Surface-disturbing  activities  and  depositing  of  fill  material  will 
result  in  loss  of  vegetation  along  with  rearrangement  and  compaction  of  the 
soils.  Soil  organisms  will  be  lost  or  adversely  impacted.  Unstable  fill 
deposits  that  are  subject  to  erosion  and  failure  will  be  created.  Overall, 
disturbance  of  the  surface  will  contribute  increased  sediment  loads  to 
streams  and  drainages. 

The  effects  upon  wildlife  will  include  displacement  or  destruction  of 
most  animals  and  their  habitat  on  the  surface  land  areas  disturbed  as  a 
result  of  underground  mine  development.  In  a  larger  area  surrounding  these 
disturbed  areas,  certain  animals,  for  example,  elk,  could  be  displaced  due 
to  their  inability  to  tolerate  either  the  habitat  impairment  or  the  influx 
of  human  activity  or  both. 

Any  extensive  removal  of  vegetation  and  the  soil  disturbance  accompany¬ 
ing  surface  development  may  accelerate  erosion  causing  sedimentation  of 
aquatic  habitats  within  the  drainage.  This  can  reduce  the  food  production 
and  spawning  habitat  necessary  for  the  survival  of  many  fish  species.  Road 
culverts  and  small  stream  channel  changes  during  road  construction  can 
create  impassable  barriers  for  fish.  Unless  road  culverts  are  installed 
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In  some  situations  where  coal  deposits  are  near  the  surface,  or  when  coal  samples  may  be  needed, 
pits  are  excavated  in  the  exploration  process. 
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Portals  and  part  of  track  layout  at  U.S.  Steel’s  Geneva  Mine  in  Carbon  and  Emery  Counties,  Utah. 


Surface  disturbance  is  created  by  this  underground  mining  operation  at  Hiawatha,  Utah. 
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with  consideration  for  adequate  fish  passage,  some  species  could  be  adversely 
affected.  Channel  changes  may  also  develop  velocities  that  fish  cannot 
negotiate.  The  actual  development  of  shafts,  drifts  and  slopes  for  initiation 
of  underground  mining  is  not  expected  to  have  substantial  impacts  on  wildlife. 

When  active  mine  development  begins,  the  immediate  vicinity  around  the 
mine  entrance  becomes  dedicated  to  coal  production.  There  is  a  change  in 
type  of  land  use  from  extensive  and  open  space  type  to  intensive  use.  Sur¬ 
rounding  areas  are  generally  in  natural  or  undeveloped  condition  and  will 
be  adversely  affected.  Fishing  waters  that  occur  in  downstream  areas  from 

I 

potential  underground  mine  developments  could  be  adversely  affected. 

Population  effects  during  the  development  phase  are  relatively  signifi¬ 
cant  because  development  is  likely  to  overlap  facility  construction.  Workers 
will  likely  be  primarily  from  outside  the  area  and  many  will  only  be  tempor¬ 
ary  residents.  The  influx  of  these  people  may  produce  temporary  overloading 
of  schools  and  all  public  services.  Some  workers  from  the  development  phase 
are  likely  to  become  permanent  employees  and  carry  on  to  the  production 
phase*  A  portion  of  the  group  can  therefore  be  considered  quite  stable  as 
they  establish  themselves  in  the  community  after  a  reasonable  time. 

; 

b.  Surface  Mines 

Surface  mine  development  normally  begins  with  more  in¬ 
tensive  exploration,  development  of  a  mining  plan,  and  the  initial  strip¬ 
ping  operation.  In  quarry-type  mining  procedures,  the  initial  spoil  material 
is  stockpiled  in  an  area  where  it  will  become  the  final  fill  material  when 
the  mine  is  exhausted.  Strip  mining  usually  begins  at  the  outcrop  or  edge 
of  the  commercial  quality  coal.  Overburden  is  moved  away  from  the  coal,  in 
the  direction  opposite  to  which  mining  is  to  proceed.  Large  equipment  to 


A  stream  has  been  diverted  to  allow  strip  mining  at  the  Amax  Coal  Company’s  Belle  Ayre  Mine  near 
Gillette,  Wyoming. 


The  stripping  operation  at  the  Belle  Ayre  mine  removes  vegetation  in  the  stripped  rows  and  results 
in  the  covering  of  existing  vegetation  with  the  initial  strip  material. 


III-17 


be  used  in  the  stripping  is  moved  or  assembled  at  the  mine  site  in  the 
development  state. 

In  situations  where  the  strip  mines  are  planned  in  or  near  surface 
drainage  channels,  some  stream  diversion  may  be  necessary.  This  operation 
involves  a  good  deal  of  surface  disturbance  in  the  natural  flood  plain. 

If  improperly  planned,  the  stream  may  attempt  to  return  to  its  original 
course.  This  causes  excessive  stream  bank  erosion  and  addition  of  sediments 
to  the  stream.  Should  the  stream  channel  return  to  areas  of  waste  coal  or 
carbonaceous  shale,  surface  water  could  be  contaminated,  thus  lowering  the 
water  quality  in  the  downstream  area. 

Stripping  operations  remove  vegetation  in  the  stripped  area  and  may 
cover  existing  vegetation  in  other  areas  where  the  initial  strip  material  is 
stockpiled.  Stripping  of  the  soil  results  in  destruction  of  soil  character¬ 
istics  and  mixing  of  the  soil  with  the  parent  rock  material.  Removal  of  the 
natural  soil  results  in  loss  of  important  physical,  chemical,  and  biotic 
content.  The  soil  structure  is  pulverized,  decreasing  its  permeability  and 

causing  compaction,  which  increases  the  erosion  potential  (Wischmeier  et  al, 
1971). 

Stri-PPi-ng  topsoil  when  it  is  in  a  wet  condition  increases  the  magni¬ 
tude  of  the  compaction  damage. 

Populations  of  bacteria  are  highest  in  the  surface  soil.  Actions 
that  dislocate  the  topsoil  will  adversely  affect  these  populations.  Het- 
erotrophic  micro-organisms  depend  upon  organic  matter  for  food.  These 
organisms  cannot  live  when  the  supply  of  organic  material  is  interrupted. 
Stripping  the  soil  of  vegetal  cover  stops  the  supply. 

Stripping  activites  destroy  some  wildlife  species,  eliminate  wildlife 
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Development  of  a  strip  mine  has  significant  impact  on  the  aesthetics  of  an  area. 


Loss  of  protective  vegetation  and  accumulated  spoil  piles  are  very  displeasing  to  the  eye. 
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habitat,  and  create  barriers  to  their  normal  movement.  The  activities  of 
man  tend  to  displace  certain  species  of  wildlife  that  have  difficulty  in 
adjusting  to  his  presence. 

Stream  channels  diverted  around  mine  areas  can  be  obstacles  to  migration 
and  death  traps  for  small  animals  if  left  steep  sided.  Stream  diversion  may 
also  seriously  reduce  the  stream’s  potential  for  producing  fish  and  other 
aquatic  wildlife.  The  variety  of  habitats  found  in  natural  streams,  i.e., 
riffles,  meanders,  pools,  undercut  banks,  etc.,  are  lost  or  reduced  in  chan¬ 
nelized  streams. 

Many  operations  in  surface  mine  development  are  carried  on  in  conjunc¬ 
tion  with  the  production  operations,  as  mining  of  an  area  proceeds.  For  this 
reason,  the  effects  of  surface  mine  development  on  wildlife  are  discussed  in 
greater  detail  on  pages  III-36  through  41  in  Section  III. 7. A,  the  section 
concerned  with  the  impacts  of  mine  production. 

Initiation  of  mine  development  results  in  dramatic  changes  from  existing 
uses,  which  are  likely  to  be  grazing,  crop  production,  watershed,  and  recrea¬ 
tion.  Due  to  the  hazards  in  the  strip-mining  area,  all  other  land  uses  on 
a  given  lease  tract  that  is  being  developed  are  often  curtailed  or  effec¬ 
tively  eliminated  until  the  land  is  finally  restored. 

Labor  requirements  are  not  significant  in  development  of  a  stripping 
operation,  so  minimal  population  change  can  be  expected.  Initial  workers 
are  likely  to  continue  with  employment  in  the  production  phase. 

Development  of  a  strip  mine  has  significant  impacts  on  the  esthetics  of 
an  area  as  it  is  the  beginning  of  an  operation  that  literally  moves  moun¬ 
tains.  The  loss  of  the  vegetation  and  the  accumulation  of  spoil  piles  are 
very  displeasing  to  the  eye.  Extreme  difference  in  color  and  texture  is 
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A  mine  operation  requires  construction  of  a  complex  of  facilities  including  coal  handling  equip¬ 
ment,  crusher,  storage  bins,  mine  operation  buildings,  and  a  repair  and  maintenance  shop.  This 
operation  is  at  Castlegate,  Utah. 


Plant  facilities  have  severe  adverse  impacts  upon  soil  organisms  and  soils.  This  is  Pittsburg  and  Mia 
way’s  mine  near  Oak  Creek,  Colorado. 
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evident  between  the  spoil  pile  and  the  undisturbed  area.  Operation  of  the 
equipment  results  in  considerable  dust,  noise,  and  odors. 

6.  Mine  Facility  Construction 

The  mine  operation  requires  construction  of  a  complex  of  facilities 
including  coal-handling  and  coal-loading  equipment,  coal  crushers,  storage 
bins,  mine  operation  buildings,  and  a  repair  and  maintenance  shop.  Power  is 
needed  at  the  site  and  is  usually  brought  in  rather  than  generated  on  site. 
Water  and  sanitation  facilities  are  needed.  Coal  marketing  facilities  are 
necessary  and  may  require  use  of  a  railroad  spur  or  hauling  on  public  roads. 
Slurry  lines  are  employed  on  occasion,  but  are  for  long-distance  transporta¬ 
tion,  so  they  are  considered  beyond  the  scope  of  this  report. 

If  not  already  provided  in  the  mine  development,  it  is  necessary  to  grade 
and  level  a  large  area  for  the  plant  operation  facilities.  Surface  water 
drainages  are  often  altered  to  gain  space.  Site  preparation  causes  consider¬ 
able  surface  disturbance,  removes  vegetation,  and  shapes  and  rearranges  soil 
and  the  landscape  in  general.  These  activities  encourage  erosion  and  con¬ 
tribute  to  soil  instability,  sedimentation,  and  pollution  of  streams  or  drain¬ 
age  areas . 

Plant  facilities  have  severe  adverse  effects  on  soil  organisms  and  soils. 
The  living  soils  are  destroyed  if  they  are  removed,  reshaped,  compacted,  or 
covered  with  concrete,  asphalt,  or  thick  layers  of  gravel. 

The  construction  of  coal  mine  facilities  affects  wildlife  by  the  displace¬ 
ment  and  destruction  of  their  habitat.  Areas  adjacent  to  the  facilities  are 
often  adversely  impacted.  Certain  animals  may  be  displaced  due  to  their 
inability  to  tolerate  the  influx  of  human  activity. 

The  extensive  removal  of  vegetation  and  the  soil  disturbance  accompanying 


Construction  of  the  mine  operation  facilities  and  appointment  transportation  an<T utilities  is  usuairy  a 
major  new  intrusion  in  an  area  influencing  current  land  uses  and  the  environment  in  general. 


Railroads  are  a  permanent  commitment  of  land  surface  to  this  use. 
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construction  may  accelerate  erosion  and  cause  sedimentation  of  aquatic 
habitats  within  the  drainage,  thus  reducing  food  production  and  spawning 
habitat  necessary  for  the  survival  of  many  fish  species. 

Poorly  designed  or  constructed  roads  with  deep  cuts,  fences,  power 
lines,  and  channelized  streams  can  obstruct  normal  movements  and  migration 
of  wildlife  or  place  serious  hazards  in  their  path.  Fences  must  be  care¬ 
fully  located  since  they  often  cause  high  deer  and  antelope  mortality, 
especially  in  the  winter.  Many  animals  are  killed  on  roads,  should  they  be 
constructed  in  areas  of  high  animal  concentration  or  across  migration 
routes.  Power  lines  may  endanger  flying  and  perching  birds  through  colli¬ 
sion  with  wires  while  flying  and  electrocution  when  perching. 

Construction  requires  large  quantities  of  sand  and  gravel.  Many  times 
the  only  available  supply  is  in  or  adjacent  to  streams.  Effort  should  be 
made  to  locate  other  sites  since  removal  from  a  stream  may  destroy  the 
fishery  and  adversely  affect  downstream  fish  life. 

Construction  of  the  mine  operation  facilities  and  associated  transpor¬ 
tation  systems  and  utilities  is  usually  a  major  new  intrusion  in  an  area 
influencing  current  land  uses  and  the  environment  in  general.  All  existing 
land  uses  are  affected.  Coal-mining  areas  of  the  past  have  left  many  relics 
of  mine  facilities.  If  maintained  properly,  however,  the  mine  plant  fa¬ 
cility  intrusion  can  be  modified  to  some  extent.  The  character  of  the 
landscape  is  changed  by  the  many  new  shapes  and  forms. 

Railroads  are  a  permanent  commitment  of  land  surface  to  this  use. 

Fences  constructed  to  keep  livestock  out  of  the  area  serve  as  a  barrier  to 
some  wildlife  species.  In  the  open  space  areas  common  in  the  coal  regions, 
railroads  are  a  major  esthetic  intrusion.  Large  trestles,  overpasses,  cuts, 
or  fills  are  features  that  have  unpleasing  visual  impact. 

The  construction  phase  has  the  highest  labor  requirement.  Many  workers 
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Pot  hunters  illegally  excavating  site  in  Montana. 


are  transient  workers  that  travel  regularly  from  one  job  to  another.  Con¬ 
sequently,  they  reside  in  temporary  housing  or  in  mobile  homes.  Efforts  are 
made  to  hire  local  people  for  the  less  skilled  jobs.  A  significant  level  of 
temporary  population  influx  can  be  expected  for  large  operations.  Large 
population  influxes  adversely  affect  all  public  services  and  schools.  An 
accumulation  of  mobile  homes  commonly  results  in  outlying  areas .  Health 
and  sanitation  problems  could  arise.  Problems  in  enforcement  of  regulations 
can  be  expected.  Local  populations  have  some  difficulty  in  adjusting  to 
large  influxes  of  people  and  the  accompanying  social  problems.  Economic 
factors  like  employment  and  income  in  the  area  are  affected  by  the  construc¬ 
tion  phase. 

Intensive  construction  activities  will  destroy  all  archeological  features 
on  the  construction  sites.  Additionally,  the  increase  in  activity  by  men 
and  machinery  will  cause  pressure  on  the  surrounding  archeological  resources 
in  the  form  of  illegal  pot  hunting,  artifact  collecting,  and  unregulated 
recreational  use  of  the  lands . 

7.  Production 

a.  Underground  Mines 

Effects  from  underground  coal  extraction  occur  both  under¬ 
ground  and  at  the  surface.  Removal  of  the  coal  disrupts  the  groundwater 
hydrology  and  creates  a  phenomenon  known  as  subsidence.  Both  problems  re¬ 
flect  back  to  the  surface  and  influence  land  uses  and  various  components  of 
the  environment . 

Water  pumped  from  underground  mines  is  often  acidic  and  may  contain  high 
concentrations  of  trace  elements  and/or  a  high  total  dissolved  solids  con- 
tent .  When  this  water  is  discharged  to  surface  streams  it  can  drastically 


III-27 


Subsidence  of  the  ground  surface  is  common  above  many  abandoned,  and  in  some  cases  active 
mines. 


deteriorate  the  quality  of  the  stream  water.  Even  where  acidity  is  neutral¬ 
ized,  anomalous  concentrations  of  trace  elements  may  persist  over  long  reach* 
of  streams,  or  the  discharge  water  may  greatly  increase  the  dissolved  solids 
content  of  the  receiving  stream. 

The  collapse  of  beds  overlying  a  mine  can  cause  an  increase  in  infiltra¬ 
tion  over  these  areas.  This  can  increase  mine  drainage  problems,  especially 
where  the  collapse  occurs  beneath  stream  channels.  Besides  the  possibility 
of  polluting  surface  waters  drained  through  mines,  the  water  may  be  diverted 
through  the  mine  workings  to  a  different  surface  drainage  system  resulting 
in  loss  of  flow  in  the  originating  stream.  The  disturbed  surface  resulting 
from  collapse  can  also  lead  to  increased  erosion  and  sediment  in  streams, 
especially  in  hilly  areas.  Collapse  of  underground  mine  workings  either 
during  or  after  mining  can  result  in  damage  to  aquifers  both  above  and  be¬ 
low  the  mine  workings.  According  to  the  head  relationships  in  the  aquifers 
and  the  degree  of  fracturing  in  the  overlying  and  underlying  beds  good  qual¬ 
ity  ground  water  can  be  lost  to  surface  drainage  or  into  poor  aquifers  con¬ 
taining  good  quality  water.  Drainage  of  aquifers  containing  good  quality 
water  will  result  in  lowering  the  potentiometric  surface  and  increasing 
pumping  costs.  In  addition,  water  circulation  patterns  (flow  lines)  can  be 
altered  over  a  considerable  area. 

Mine  dewatering  may  result  in  drainage  of  aquifers  containing  good  qual¬ 
ity  water.  This  can  occur  in  aquifers  below  the  mine  workings  as  well  as 
above.  For  example,  a  confined  aquifer  which  lies  below  the  mine  workings 
may  have  a  potentiometric  surface  above  the  mine  workings.  If  the  imperme¬ 
able  beds  separating  the  mine  workings  from  the  underlying  aquifer  are  frac¬ 
tured  during  mining,  extensive  upward  drainage  of  the  aquifer  could  result. 
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Waste  piles  and  retention  ponds  are  sources  of  acid  drainage  and  possibly 
harmful  trace  elements.  Drainage  diversion  channels  are  susceptible  to  rapid 
erosion  and  collapse  due  to  extreme  flood  events  if  improperly  constructed. 
This  can  cause  devastating  effects  on  the  environment  in  addition  to  the  in¬ 
creased  danger  to  life  and  property. 

Subsidence  can  have  an  adverse  effect  on  wildlife  populations.  Some  sur¬ 
face  holes  and  cracks  resulting  from  subsidence  of  mined-out  areas  will  be 
direct  hazards  to  certain  forms  of  wildlife.  Small  animals  are  particularly 
prone  to  falling  into  openings.  Burrowing  animals  such  as  prairie  dogs, 
ground  squirrels,  marmots,  burrowing  owls,  etc.  could  be  affected.  Con¬ 
ceivably,  species  such  as  the  "threatened"  Utah  prairie  dog  or  the  black¬ 
footed  ferret  could  be  harmed.  Changes  in  surface  flows  and  runoff  patterns 
due  to  subsidence  can  alter  available  moisture  situations,  influencing  plant 
distribution  and  altering  wildlife  habitat. 

Lakes,  springs,  ponds,  and  marshes  capable  of  supporting  various  aquatic 
species  can  be  either  created  or  destroyed  by  subsidence.  Loss  of  existing 
water  in  arid  areas  would  be  particularly  disastrous  to  many  wildlife  species. 
However,  creation  of  a  dependable  water  hole  or  spring  could  benefit  wildlife 
significantly.  Increased  soil  erosion  from  subsidence  would  adversely  affect 
downstream  aquatic  habitats  subject  to  sedimentation  and  siltation.  Spawn¬ 
ing  beds  could  be  degraded,  and  aquatic  habitat  reduced  in  productivity. 

Subsidence  from  coal  mining  can  destroy  the  potential  for  building  homes 
or  other  buildings  on  the  land  surface.  Mining  thick  coal  beds  at  shallow 
depths  could  result  in  land  surface  that  is  unsafe  for  any  use  by  man  or 
animals.  In  the  latter  case,  sudden  violent  collapse  of  the  surface  over 
mined-out  areas  could  be  a  common  occurrence. 
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Underground  mining  followed  by  subsidence,  provides  avenues  for  air  to 
enter  mined-out  areas.  Coal  seam  fires  often  result.  Smoke  and  gases  are 
emitted.  Further  subsidence  is  induced  and  coal  is  wasted. 

Most  coal  mining  operation  produces  waste  material  in  the  form  of  bone, 
gob,  and  shale  that  is  either  left  underground  or  taken  to  the  surface  for 
disposal.  Mine  dumps  are  located  in  the  vicinity  of  the  mine  mouth,  or 
coal  cleaning  plant.  The  site  is  displeasing  es thetically .  Disposal  sites 
at  active  mines  are  devoid  of  vegetation  and  subject  to  erosion.  Unless 
material  is  wet,  the  operation  creates  dust.  Smoke  from  fires  on  the  waste 
piles  degrades  the  air  quality  in  the  area. 

Mining  and  coal  cleaning  processes  create  dust  and  fine  coal  material 
that  must  be  disposed  of  in  the  waste  disposal  area.  The  crusher  operation 
results  in  considerable  noise  pollution  and  coal  dust,  which  affects  air 
quality  in  the  immediate  vicinity. 

Underground  mining  creates  a  hazard  to  the  health  and  safety  of  the  mine 
employees.  In  1970,  there  were  220  fatalities  in  underground  coal  mining. 
The  fatal-injury  frequency  rate  was  1.0  per  million  man-hours  in  1970  and 

0.89  in  1971.  New  and  more  stringent  mine  safety  regulations  are  reducing 
the  accidents  in  mining . 

Underground  mining  employs  large  numbers  of  people.  In  rural  areas 
where  the  Federal  coal  is  generally  located,  a  coal-mine  payroll  can  con¬ 
tribute  significantly  to  the  local  economy  and  provide  many  new  jobs.  Un¬ 
less  the  new  coal  mine  is  in  an  active  mining  district,  the  additional  labor 
force  will  have  to  migrate  to  an  area  when  a  coal  mine  operation  develops. 
Influx  of  large  numbers  of  people  affect  existing  social,  ethnic,  economic, 
political,  and  cultural  institutions  significantly.  Schools  and  other  public 
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The  mining  operation  at  Castlegate,  Utah  produces  waste  material  in  the  form  of  bone,  cob,  and  shale, 
that  is  either  left  underground  or  taken  to  the  surface  for  disposal. 


Coal  is  transported  at  U.S.  Steel’s  Genevia  mine  in  Carbon  and  Emery  Counties,  Utah  by  covered 
conveyors. 
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A  22-yard  shovel  removing  overburden,  Velva  mine,  Velva,  North  Dakota. 


Strip  mining  completely  eliminates  existing  vegetation,  disrupts  soil  structure,  current  land  uses,  and 
to  some  extent,  the  general  topography  of  the  area. 
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services  are  often  overloaded  to  the  point  that  quality  is  adversely  affected. 
If  predevelopment  planning  by  the  local  government  or  the  company  is  not  done, 
the  existing  population  of  an  area  will  suffer. 

Destruction  of  esthetic  qualities  of  the  environment  is  somewhat  localized 
in  underground  mining  except  where  subsidence  into  shallow-mine  workings  pro¬ 
duces  a  surface  area  covered  with  sink  holes.  The  manner  in  which  waste 
materials  are  disposed  of  significantly  affects  the  form,  color,  and  texture 
of  the  environment.  The  operation  of  heavy  equipment  that  causes  dust,  noise, 
and  to  some  degree,  odors  is  not  esthetically  pleasing  in  some  of  the  environ¬ 
ments  in  which  coal  mines  will  be  operated, 
b.  Surface  Mines 

Coal  deposits  that  lie  near  the  surface  are  subject  to  mining 
by  surface  methods. 

The  operation  completely  eliminates  existing  vegetation,  disrupts  soil 
structure,  alters  current  land  uses,  and  to  some  extent  changes  the  general 
topography  of  the  area.  The  surface  is  temporarily  dedicated  to  mining  use 
until  it  can  be  reshaped  and  rehabilitated. 

Surface  mining  can  have  impacts  on  the  hydrology  of  all  provinces.  Dete¬ 
rioration  of  stream  quality  can  result  from  acid  mine  drainage,  trace  elements 
in  mine  drainage  water,  high  dissolved  solids  content  of  mine  drainage  water, 
and  increased  sediment  loads.  In  addition,  waste  piles  and  coal  storage 
piles  can  yield  sediment  to  streams,  and  leached  water  from  the  piles  can 
be  very  acid  and  contain  abundant  trace  elements . 

Surface  mining  may  also  have  impacts  on  ground  water  supplies ,  these  in 
elude :  (1)  drainage  of  usable  water  from  shallow  aquifers,  (2)  lowering  of 

water  levels  in  adjacent  areas  and  changes  in  flow  directions  within  aquifers, 
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The  strip  mining  process  interrupts  ground  water  aquifers  and  results  in  accumulation  of  mine  water 
in  the  strip  area. 


Soil  removal  causes  a  general  disturbance  and  compaction  of  the  soil  resulting  in  conditions  that  are 
conducive  to  the  erosion. 
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(3)  contamination  of  usable  aquifers  below  the  mining  operation  due  to  down¬ 
ward  leakage  of  poor  quality  mine  water,  (4)  increased  infiltration  of  pre¬ 
cipitation  on  spoil  piles.  Where  all  the  coal  is  removed  during  surface 
mining  operations,  and  little  or  no  carbonaceous  shale  is  present  in  the 
spoil,  increased  infiltration  may  result  in:  (1)  diminished  runoff  and  ero¬ 
sion  from  spoil  piles,  (2)  recharge  of  good  quality  water  to  the  shallow 
ground-water  aquifers,  (3)  increased  baseflow  to  nearby  streams.  However, 
where  coal  or  carbonaceous  shales  are  present  in  the  spoil,  infiltration  will 
result  in  poor  quality  water  which  could  contaminate  both  ground  water  and 
nearby  streams  for  long  periods  of  time.  Lakes  formed  in  abandoned  surface 
mining  operations  are  more  apt  to  be  acid  if  there  is  coal  and  carbonaceous 
shale  present  in  the  spoil  piles ,  especially  if  these  materials  are  near  the 
surface  of  the  piles. 

Extreme  flood  events  can  cause  severe  damage  to  improperly  constructed 
or  located  roads,  plant  facilities,  waste  and  coal  storage  piles,  settling 
basin  dams,  surface-water  diversion  structures,  and  the  mine  itself.  Besides 
the  danger  to  life  and  property,  large  amounts  of  sediment  and  poor  quality 
Water  could  have  detrimental  effects  many  miles  downstream  from  the  mine  site. 

Removal  of  soil  from  the  area  to  be  surface  mined  destroys  the  natural 
soil  characteristics  by  pulverization  of  the  structure,  disruption  of  the 
organic  matter  cycle,  and  by  compaction.  The  micro-organism  population  and 
nutrient  cycling  processes  are  upset  by  movement  and  redistribution  of  the 
soil.  The  general  disturbance  and  compaction  of  the  soil  results  in  condi¬ 
tions  that  are  conducive  to  the  erosion. 

Surface  mining  of  coal  causes  extensive  direct  and  indirect  damage  to 
wildlife  (Spaulding  and  Ogden,  1968).  The  impact  on  wildlife  stems  primarily 
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from  disturbing,  removing  and  redistributing  tremendous  volumes  of  the  land 
surface.  Some  of  the  impacts  are  short  term  and  confined  to  the  mine  site, 
others  have  far-reaching,  long-term  effects.  The  direct  effect  on  wildlife 
is  the  destruction  or  displacement  of  all  species  in  the  areas  of  excavation 
and  spoil  piling.  The  more  mobile  wildlife  forms  like  game  animals,  birds, 
and  predators,  etc.  will  leave  these  areas.  The  more  sedentary  animals  like 
invertebrates,  many  reptiles,  burrowing  rodents,  burrowing  owls,  ferrets, 
badgers,  etc.  may  be  directly  destroyed.  If  streams,  lakes,  ponds,  or  marsh*, 
are  filled  or  drained,  fish,  aquatic  invertebrates,  amphibians,  etc.  will  be 
destroyed.  Animal  populations  displaced  or  destroyed  can  eventually  be  re-  j 
placed  from  populations  in  the  surrounding  ranges  provided  the  habitat  is 
eventually  restored.  An  exception  could  be  the  loss  of  an  endangered  species 
Many  wildlife  species  are  highly  dependent  on  the  vegetation  growing  in 
natural  drainages.  This  vegetation  provides  essential  food,  and  sometimes 
nesting  and  escape  cover  during  various  seasons  of  the  year.  Any  activity 
that  destroys  this  vegetation  lowers  the  quality  and  quantity  of  the  habitat 
of  ponds,  reservoirs,  marshes,  and  wetlands  essential  for  waterfowl,  shore 
birds,  and  many  terrestrial  forms.  The  head-of-the-hollow  fill  method 
(1-108)  is  of  particular  significance  to  the  destruction  of  endangered  spe¬ 
cies  and  other  wildlife  habitat.  The  narrow,  V-shaped,  steep-sided  hollows 
near  ridge  tops  are  frequently  inhabitated  by  potentially  endangered  or  re¬ 
stricted  animal  and  plant  species.  This  is  especially  true  in  the  arid 
regions  where  the  bulk  of  Federal  coal  reserves  is  located.  These  hollows 
often  offer  the  only  conditions  suitable  for  a  wide  range  of  species.  Spoil¬ 
ing  into  these  canyons  would  eliminate  important  habitat  for  a  wide  variety 
of  species . 
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Extensive  and  long-lasting  impacts  on  wildlife  are  caused  by  habitat 
impairment.  The  life  requirements  of  many  animal  species  do  not  permit 
them  to  adjust  to  disturbances  created  by  men  and  machines.  This  is  im¬ 
pairment  of  the  habitat  component  called  living  space.  The  degree  to  which 
a  species  or  an  individual  animal  will  tolerate  man’s  competition  for  space 
varies.  Some  species  will  tolerate  very  little  disturbance  before  moving. 

In  instances  where  a  particularly  important  habitat  is  restricted,  such  as 

£ 

a  lake,  pond,  or  primary  breeding  area,  the  species  could  be  eliminated. 

In  some  instances,  secondary  impacts  are  evident.  Big  game  and  other  ani¬ 
mals  displaced  from  their  home  ranges  may  be  forced  to  use  adjacent  areas 
already  stocked  to  carrying  capacity.  This  overcrowding  usually  results  in 
degradation  of  the  remaining  habitat,  lowered  carrying  capacity,  reduced 
reproductive  success,  interspecific  and  intraspecific  strife,  and  potentially 
greater  losses  to  the  population  than  the  originally  displaced  animals. 

Overburden  removal  if  improperly  done,  causes  loss  of  topsoil,  exposes 
parent  material  and  creates  vast  wastelands.  Pit  and  spoil  areas  are  not 
capable  of  providing  food  and  cover  for  most  forms  of  wildlife.  Without 
rehabilitation,  these  areas  must  go  through  a  weathering  period  which  may 
take  a  few  years  or  many  decades  before  it  becomes  suitable  habitat.  With 
rehabilitation,  the  impacts  on  some  species  are  less  severe.  Man  cannot 
immediately  restore  natural  biotic  communities.  He  can,  however,  give  nature 
a  boost,  through  rehabilitation  efforts  geared  to  wildlife  needs.  Rehabili¬ 
tation  not  geared  to  the  needs  of  the  endemic  wildlife  species,  or  improper 
management  of  other  land  uses  after  rehabilitation  can  preclude  reestablish¬ 
ment  of  many  members  of  the  original  fauna. 

Degradation  of  aquatic  habitats  has  been  a  major  impact  from  surface 
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The  degree  to  which  a  species  or  an  individual  animal  will  tolerate  man’s  competition  for  space 
varies. 


Big  game  displaced  from  crucial  winter  range  may  be  forced  to  use  adjacent  areas  already  stocked 
to  carrying  capacity.  This  results  in  degradation  of  the  remaining  habitat,  lowered  carrying  capacity 
and,  potentially,  greater  losses  to  the  population  than  the  original  displaced  animals. 
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mining.  It  may  be  apparent  to  some  degree  many  miles  from  the  mining  site. 

Silt  and  sediment  pollution  is  common  with  surface  mining.  Research  by 
Spaulding  and  Ogden  in  1968  in  Kentucky  indicated  sediment  yields  increased 
1,000  times  their  former  level  as  a  direct  result  of  strip  mining.  Approxi¬ 
mately  1  acre-ft  of  sediment  is  produced  annually  for  every  80  acres  of  dis¬ 
turbed  land  (Spaulding  and  Ogden,  1968) .  The  effects  of  silt  and  sediment  on 
aquatic  wildlife  vary  with  the  species  and  amount  of  pollution.  These  pollu¬ 
tants  can  kill  fish  directly,  bury  spawning  beds  for  important  species  like 
trout  and  salmon,  reduce  production  of  aquatic  organisms,  reduce  light  trans¬ 
mission,  alter  temperature  gradients,  fill  in  pools,  and  spread  flows,  etc. 
These  changes  destroy  the  habitat  of  some  species  and  sometimes  enhance  the 
habitat  for  undesirable  species. 

Existing  conditions  are  already  marginal  for  some  of  the  cold-water  game 
fish  and  anadramous  species .  Sedimentation  of  these  waters  can  result  in 
their  elimination.  The  heaviest  silt  and  sediment  pollution  of  a  given  drain¬ 
age  normally  comes  within  5  to  25  years  after  mining  (Spaulding  and  Ogden, 
1968).  In  some  areas,  unrevegetated  spoil  piles  continue  to  erode  even  50 
to  65  years  after  mining. 

The  presence  of  toxic  waste  materials  exposed  as  a  result  of  surface 

mining  can  affect  wildlife  by  eliminating  habitat  and  by  causing  direct  de- 

■ 

struction  of  certain  species.  Lesser  concentrations  can  suppress  productivity, 
growth  rate,  and  reproduction  of  many  aquatic  species.  Acids,  dilute  con¬ 
centrations  of  heavy  metals,  and  extreme  alkalinity  can  cause  severe  wildlife 
damage  in  some  areas.  The  duration  of  toxic  waste  pollution  can  be  long 
term.  Estimates  of  the  time  required  to  leach  exposed  acidic  materials  in 
Appalachia  range  from  800  to  3,000  years  (Spaulding  and  Ogden,  1968). 
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These  boys  are  enjoying  the  free  fishing  in  Sallie  Buffalo  Park  near  Cadiz,  Ohio,  courtesy  of  Consoli¬ 
dation  Coal  Company's  Central  Division.  The  lakes  are  stocked  with  bass,  bluegills,  bullheads,  trout 
and  crappie.  No  licenses  are  needed. 


In  Appalachia  there  are  over  20,000  miles  of  highwalls  created  by  coal  mining.  In  some  cases  high- 
walls  circumscribed  entire  mountains. 
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In  certain  situations,  surface  mining  can  have  beneficial  impacts  on 
some  wildlife.  Where  large,  continuous  tracts  of  forest,  bushland,  sage¬ 
brush,  or  grasslands  are  broken  up  during  mining,  increased  edges  and  open¬ 
ings  are  created.  Preferred  food  and  cover  plants  can  be  established  in 
these  openings  to  benefit  a  wide  variety  of  wildlife.  Under  certain  condi¬ 
tions,  creation  of  small  lakes  in  the  strip  area  can  also  be  beneficial. 
These  waters  may  become  important  water  sources  for  a  variety  of  wildlife 
inhabiting  adjacent  areas.  Many  lakes  are  initially  of  poor  quality  as 
aquatic  habitat  after  mining  (Waller,  1967).  These  lakes  may  require  vari¬ 
ous  levels  of  habitat  enhancement  and  management  to  be  of  significant  wild¬ 
life  value. 

To  make  an  accurate  evaluation  of  the  net  positive  or  negative  impact 
on  wildlife  where  positive  impacts  appear  possible,  one  must  be  sure  to  re¬ 
late  the  benefits  or  damages  to  kinds  of  benefits  and  species  involved.  As 
an  example,  it  may  not  be  a  benefit  to  rehabilitate  an  antelope  range  to 
excellent  grass-forb  summer  range  if  it  was  previously  crucial  sagebrush 
winter  range  limiting  the  herd  in  the  area.  Or,  the  habitat  and  population 
of  an  abundant  already  widespread  species  may  be  greatly  enhanced  while  the 
habitat  and  a  few  individuals  of  a  threatened  or  uncommon  species  is  lost. 

The  surface  mining  operation  and  coal  transportation  facilities  are 
fully  dedicated  to  coal  production  for  the  life  of  the  mine.  Existing  land 
uses  such  as  grazing  and  crop  and  timber  production  are  temporarily  elimi¬ 
nated  from  the  mining  area  until  rehabilitation  processes  have  been  com¬ 
pleted.  High  value,  intensive  land  use  areas  like  urban  and  transportation 
systems  are  not  normally  affected  by  mining  operations.  If  mineral  values 
are  sufficient,  these  improvements  may  be  removed  and  replaced  in  an 
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adjacent  area. 

Surface-mining  operations  have  resulted  in  creation  of  highwalls  as  high 
as  200  feet.  Such  highwalls  may  result  at  the  end  of  a  surface-mining  oper¬ 
ation  where  stripping  becomes  uneconomic  or  where  a  mine  reaches  the  property 
line  that  is  the  extent  of  a  current  lease  or  holdings.  These  highwalls  are 
hazards  to  man,  wildlife,  and  domestic  livestock.  They  may  impede  normal 
wildlife  migration  routes.  In  Appalachia,  there  are  over  20,000  miles  of 
highwalls  created  by  coal  mining.  In  some  cases,  highwalls  circumscribed 
entire  mountains  (Spaulding  and  Ogden,  1968). 

The  impact  and  final  shape  of  highwalls  is  similar  to  that  of  highway 
cuts.  They  can  be  designed  to  be  esthetically  pleasing,  or  they  could  be 
dangerous  and  form  barriers.  The  impact  of  the  manmade  slope  will  vary 
with  the  natural  terrain  and  surroundings  of  the  area. 

Coal  mining  may  affect  the  development  of  other  minerals  in  the  same 
®bte.  There  may  be  surface  sand  and  gravel  deposits,  bentonite  beds,  or 
commingled  uranium.  Drilling  and  blasting  could  affect  an  oil  or  gas 
reservoir . 

Natural  fires  have  occurred  in  coal  beds  underground.  When  coal  seams 
are  exposed,  the  fire  hazard  is  increased.  When  coal  is  exposed  to  sun¬ 
light,  the  dark  material  absorbs  heat.  If  pyrite  in  coal  is  oxidized,  this 
will  also  raise  the  temperature  of  the  coal.  Weathered  coal  (smut)  can 
also  increase  the  ground  temperatures  if  it  is  left  on  the  surface. 

Surface-mining  operations  are  considerably  less  hazardous  to  mine  em¬ 
ployees  than  underground  operations.  In  1971,  24  fatalities  were  recorded 
in  the  United  States  in  open-pit  operations,  a  rate  of  0.46  per  1  million 
man-hours,  considerably  less  than  underground  mining  (National  Coal  Asso- 


ciation,  1972). 

Due  to  intensive  mechanization,  surface  mines  require  fewer  workers 
than  underground  mines  on  an  equivalent  production  basis.  Population  in¬ 
fluences  are  therefore  not  as  significant.  In  low-population  areas,  how¬ 
ever,  local  populations  cannot  provide  the  needed  employees  so  there  is 
migration  to  the  area  because  of  the  new  jobs  created  by  the  mine.  Unless 
adequate  advance  planning  has  taken  place  on  the  local  government  or  com¬ 
pany  level,  the  new  population  will  cause  overcrowded  schools  and  demands 
to  public  services  that  cannot  be  met.  Some  social  instability  will  be 
created  at  the  local  level. 

The  impact  of  surface  mining  on  geological  features  of  human  interest 
could  be  extreme  in  the  strip-mine  area.  Geomorphic  and  geophysical  fea¬ 
tures  and  outstanding  scenic  resources  would  be  sacrificed  by  issuance  of 
a  lease  and  subsequent  mining.  Paleontological  values  would  be  endangered 
due  to  the  extremely  disruptive  activities  of  blasting,  ripping,  excavating, 
etc.  Most  values  could  be  destroyed  before  the  existence  of  specimens 
could  be  noted. 

Stripping  of  overburden  will  eliminate  and  destroy  all  archeological  and 
historic  features  unless  removed  beforehand.  The  increase  in  activity  will 
cause  increased  pressure  on  the  surrounding  archeological  resources  in  the 
form  of  illegal  pot  hunting,  artifact  collecting,  and  unregulated  recrea¬ 
tional  use  of  the  lands. 

The  extraction  of  coal  by  surface  mining  disrupts  virtually  all  esthetic 
elements  of  the  landscape.  The  alteration  of  landforms  impose  strongly 
conflicting  configurations.  New  linear  patterns  appear  as  the  material  is 
extracted.  Different  colors  and  textures  are  exposed  as  vegetative  cover  is 
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This  is  a  buffalo  trap  near  Green  River,  Wyoming. 


A  shaft  ruin  on  public  lands  in  New  Mexico. 
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removed  and  overburden  dumped  to  the  side.  Dust,  vibration,  and  odors  are 
created,  adversely  affecting  sight,  sound,  and  smell.  The  grand  scale  of 
the  operation  impacts  significantly  on  the  quality  of  the  environment. 

8.  Coal  Benef iciation 

The  process  of  coal  beneficiation  involves  the  installation  of 
additional  plant  facilities  to  upgrade  coal  quality  by  separating  out  the 
low-quality  material.  The  process  can  use  either  air  or  water  for  separa¬ 
tion.  Waste  material  that  is  disposed  of  in  the  immediate  vicinity  is  pro¬ 
duced.  Under  some  conditions,  the  quantity  of  waste  material  produced  is 
significant . 

Separation  processes  produce  waste  material  that  contains  carbon,  trace 
elements,  sulphur,  and  other  material.  Unless  special  disposal  precautions 
are  taken,  this  material  can  become  dust  for  the  surrounding  areas.  All 
types  of  flora  and  fauna  can  be  adversely  affected  in  the  fallout  area. 

The  waste  pile  is  also  subject  to  erosion  and  leaching.  Adjacent  land  and 
drainage  areas  could  become  polluted  by  contaminants  produced  in  the  benefi¬ 
ciation  process  unless  precautions  are  taken. 

When  a  water-separation  process  is  employed,  a  slurry  impoundment  is 
used  for  storage  of  the  fine  waste  material  and  recycling  of  evaporation  of 
the  water.  The  slurry  material  may  contain  concentrations  of  sulphur  and 
other  elements  that  could  be  leached  into  adjacent  drainages  or  underground 
aquifers  and  lower  water  quality.  Storage  reservoirs  such  as  this  are  sub¬ 
ject  to  breaching  or  overfilling  by  floods.  Contaminated  material  would 
then  be  carried  to  streams  and  drainages,  adversely  affecting  the  land  and 
water  resources . 

The  fine  slurry  material  in  the  pond  area  must  be  wetted  or  covered  at 
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Unless  waste  is  disposed  of  in  underground  or  in  strip  areas,  it  will  effectively  eliminate  all  other 
land  uses  while  active  and  could  have  long-term  adverse  impacts  unless  properly  rehabilitated. 


Land  slides  are  common  and  are  a  hazard  to  anything  in  the  immediate  area  of  the  slide. 
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all  times,  or  it  will  be  subject  to  becoming  airborne  under  windy  conditions. 
For  this  reason,  abandoned  pond  disposal  areas  must  be  covered  and  revegetated 
to  prevent  wind  and  water  erosion. 

Disposal  of  waste  material  from  coal  beneficiation  is  important  to  wild¬ 
life  because  these  materials  could  cause  chemical  and  sediment  pollution  of 
terrestrial  and  aquatic  wildlife  habitats.  Use  of  the  water  process  may 
cause  excessive  water  demands  that  could  lower  water  tables  and  dry  up  small 
lakes,  ponds,  or  small  streams  if  the  water  comes  from  local  sources.  In 
arid  areas,  all  water  sources  may  be  critical  to  wildlife.  Loss  of  these 
sources  would  destroy  aquatic  species  and  many  land  species. 

Unless  waste  is  returned  underground  or  to  the  strip  pits,  it  could  have 
long-term  adverse  impacts  unless  properly  rehabilitated.  When  deposits  are 
dumped  on  slopes,  they  tend  to  be  very  unstable.  Landslides  may  occur  and 
are  a  hazard  to  anything  in  the  immediate  area  of  the  slide.  Fires  are  a 
problem  in  the  waste  disposal  area,  contributing  smoke  to  the  atmosphere  and 
adversely  affecting  air  quality. 

9 .  Coal  Marketing 

Coal  marketing  may  involve  transporting  coal  for  relatively  short 
distances  to  mine-mouth  power  facilities  by  railroad,  truck,  or  conveyor  sys¬ 
tems  or  long-haul  transportation.  This  report  is  primarily  concerned  with 
short-haul  transportation.  All  types  of  transportation  systems,  even  cars, 
produce  noise  and  air  pollution  and  create  safety  hazards.  Coal  dust  can  be 
produced  from  the  moving  carriers  and  accumulate  along  the  transportation 
route.  Unless  the  trucks  are  traveling  on  paved  or  wetted  road  surfaces, 
dust  is  stirred  up.  Air  and  land  pollution  is  esthetically  displeasing  and 
can  adversely  affect  surrounding  vegetation,  wildlife,  and  land  uses.  The 
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Coal  marketing  may  involve  transporting  coal  for  relatively  short  distances  to  mine  mouth  facilities. 
This  train  is  carrying  coal  15  miles  to  Pacific  Power’s  Dave  Johnson  Mine  near  Glenrock,  Wyoming. 


All  types  of  transportation  systems  produce  noise,  land  and  air  pollution.  This  Lectra  Haul  truck  with 
a  200  ton  carrying  capacity  is  at  the  Glenharold  mine  in  Stanton,  North  Dakota. 
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movement  of  heavy  equipment,  trains,  and  associated  human  activity  and  noise 
along  roadways  or  railroad  tracks  can  drive  some  wildlife  species  out  of  the 
area.  Roads  and  railroads  commonly  cause  high  direct  animal  mortality  and 
right-of-way  fencing  can  hinder  big-game  migration  especially  if  the  fences 
are  net  wire. 

Energy  for  transportation  is  usually  provided  by  diesel  fuel  used  in 
trucks  and  locomotives.  The  engine  emissions  contribute  to  air  pollution 
and  produce  considerable  noise  as  transportation  systems  are  a  permanent 
change  to  this  land. 

10.  Rehabilitation  of  Disturbed  Areas 

\ 

The  disturbed  area  rehabilitation  program  involves  the  shaping 
of  the  spoil  pile  in  the  case  of  strip-mine  operations,  return  of  available 
topsoil,  and  planting  of  vegetation.  The  rehabilitation  process  has  some 
land-disturbing  activities,  but  the  outcome  is  intended  to  have  beneficial 
impact  on  the  environment. 

Land  disturbance  in  rehabilitation  creates  a  situation  conducive  to  wind 
and  water  erosion.  Soil  is  compacted  by  some  of  the  operations.  Sediment 
levels  in  streams  can  be  temporarily  increased  by  the  activities.  Environ¬ 
mental  impacts  from  the  rehabilitation  process  are  short-term  tradeoffs  that 
are  necessary  to  reestablish  vegetation  and  return  a  site  to  some  predeter¬ 
mined  degree  of  productivity  and  usefulness.  Unsuccessful  rehabilitation 
may  cause  more  extensive  environmental  degradation  than  might  be  evident  if 
there  were  no  rehabilitation  program. 

When  mined  land  rehabilitation  is  not  accomplished  immediately  after 
mining,  natural  plant  and  animal  successions  begin.  Rehabilitation  efforts 
beginning  many  years  after  some  wildlife  species  have  reestablished  naturally 
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The  rehabilitation  process  has  some  land  disturbing  activities  but  the  outcome  is  intended  to  have  a 
beneficial  impact  on  environment. 


Bulldozers  and  scrapers  arrange  the  spoil  pile  to  a  desired  slope  and  contour. 
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Unless  mined  land  rehabilitation  is  accomplished  immediately  after  mining,  natural  plant  succession 
begins. 


Rehabilitation 

topography. 


aimed  at  establishing  an  entirely  different  ecosystem  in  terms  of  vegetation  and 
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will  cause  a  temporary  setback  or  loss  of  these  species. 

Rehabilitation  aimed  at  establishing  an  entirely  different  ecosystem  in 
terms  of  vegetation,  topography,  and  land  use  may  affect  wildlife.  Some 
lands  could  be  rehabilitated  for  intensive  human  use,  others  could  be  re¬ 
habilitated  especially  for  wildlife  or  for  intensive  agriculture.  The  types 
of  wildlife  that  would  be  able  to  survive  in  each  situation  would  vary 
greatly. 

B.  Impacts  Unique  to  Certain  Provinces 

Environmental  conditions  may  vary  significantly  from  one  coal  prov¬ 
ince  to  another,  causing  differing  impacts.  Certain  local  conditions  exist 
that  can  best  be  explained  by  examining  the  situation  in  a  specific  manner. 
This  section  of  the  report  is  intended  to  bring  out  some  of  the  more  impor¬ 
tant  variations  that  are  evident  in  coal  development.  The  circumstances  are 
discussed  by  coal  province. 

1.  Pacific  Coast  Coal  Province 

Northern  Alaska  Coal  Field 

The  settlement  and  development  of  this  region  offer  challenges  to  tech- 
nology  to  preserve  the  fragile  tundra.  Development  will  be  many  times  more 
expensive  than  at  lower  latitudes.  Perennial  water  sources  are  very  limited, 
and  any  land-disturbing  activities  will  contribute  to  water  pollution.  Life 
exists  in  this  northern  region  in  a  delicate  balance.  Minor  disruptions 
will  cause  significant  problems  for  flora  and  fauna.  Rehabilitation  will  be 
difficult  with  minimal  success  in  the  short  run.  Long — lasting  effects  on 
erosion  and  stream  sedimentation  can  be  expected. 

Since  wildlife  populations  are  highly  significant  in  the  tundra  regions , 
the  loss  of  habitat  is  of  particular  concern.  The  rate  of  tundra  vegetation 
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recovery  from  disturbance  is  very  slow.  On  an  area  in  western  Alaska  where 
lichens,  an  important  caribou  food,  were  removed  from  the  ground  surface, 
they  recovered  to  only  two-thirds  of  their  former  abundance  after  43  years 
(United  States  Department  of  the  Interior,  Environmental  Statement  ..., 

1972) .  Disturbance  or  loss  of  aquatic  habitat  can  occur  because  of  the  de¬ 
mand  for  gravel  used  in  construction.  Streams  are  the  principal  gravel 
source  in  the  tundra.  Fauna  displaced  from  their  territory  cannot  be  ex¬ 
pected  to  find  a  suitable  new  habitat  unoccupied. 

Disturbances  due  to  human  activity  are  significant  in  the  tundra  region 
because  larger  animals  have  no  place  to  hide.  Air  traffic  for  mineral  ex¬ 
ploration,  cargo  and  passenger  hauling,  and  recreational  flights  is  a  source 
of  harassment  to  animals  on  the  tundra.  Threatened  species  or  those  whose 
status  is  undetermined,  such  as  the  polar  bear,  grizzly  bear,  and  wolverine, 
are  particularly  vulnerable  to  increased  activity. 

Harassment  from  mechanized  ground  equipment  can  also  be  serious.  Dis¬ 
turbances  of  nesting  waterfowl  is  a  probable  in  some  areas  if  they  are 
mined.  Nest  abandonment  on  a  grand  scale  could  result.  The  coastal  beach 
areas  are  especially  important  to  waterfowl  during  the  summer  and  for  cari¬ 
bou  grazing  and  fox  denning . 


Anadramous  Fish 

Anadramous  fish  and  species  dependent  upon  brackish  and  saltwater  estu¬ 
aries,  beaches,  and  mudflats  can  be  severely  affected  by  silt,  sediment,  and 
toxic  material  pollution.  Many  of  these  species  support  important  commer¬ 
cial  operations  in  addition  to  sport  and  recreation  use. 

2 .  Rocky  Mountain  Coal  Province 

Mountain  Subdivisions 
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The  many  factors  that  make  the  Rocky  Mountain  area  inviting  to  the 
recreationist  and  tourist  has  created  an  added  land  use,  mountain  recrea¬ 
tion  and  rural  residential  community  development.  Subdividing  is  taking  on 
major  proportions  in  mountain  areas.  Patented  mining  claims  and  homestead 
lands  are  the  primary  source  of  private  lands  which  are  being  subdivided. 
These  tracts  are  often  intermingled  with  Federal  lands  administered  by  the 
Forest  Service  and  BLM.  In  the  Colorado  mountains  and  valleys  alone,  over 
380  rural  subdivisions  involving  some  285,000  acres  are  located  adjacent  to 
public  lands.  Coal  lands  within  the  San  Juan  River  and  southeastern  Uinta 
Coal  Regions  of  Colorado  are  specifically  affected  by  these  developments. 
Under  mineral  patent  and  homestead  laws,  leasable  minerals  are  reserved  to 
the  United  States.  These  minerals,  including  coal,  are  therefore  subject 
to  leasing.  Underground  mining  may  cause  subsidence  to  adversely  affect  an 
area  that  is  developed  or  planned  for  summer  homes  and  resorts.  Generally, 
the  coal  fields  around  the  Uinta  field  are  very  deep  underground  workings 
and  have  a  minimal  chance  of  subsidence. 

HYDROLOGY 

The  semi-arid  conditions  in  the  Rocky  Mountain  Coal  Province  result  in 
many  unique  impacts  due  to  coal  mining.  Many  of  the  strippable  coal  beds 
are  near  or  underlie  surface  drainage  channels.  Therefore  stream  diversion 
channels  are  necessary  at  some  mine  locations .  Many  acres  of  thick  spoil 
may  be  left  on  natural  flood  plains .  An  extreme  flood  event  could  wash  out 
the  diversion  channel  and  return  the  flood  waters  to  the  original  flood 
plain.  This  would  result  in  large  amounts  of  easily  erodable  sediment  being 
carried  by  the  stream.  If  much  waste  coal  and  carbonaceous  shale  were  pres¬ 
ent  in  the  sediment,  contamination  of  the  water  might  cause  additional 
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problems,  especially  to  valuable  alluvial  aquifers  downstream  from  the  mine. 
Use  of  water  for  irrigation  during  reclamation  would  have  impacts  on  other 
potential  water  users.  Contamination  or  drainage  of  usable  aquifers  due 
to  underground  mining  can  have  severe  impacts  because  there  is  seldom  an 
alternate  source  of  water  available  to  users.  Disturbance  of  the  ground 
surface,  though  limited  in  much  underground  mining,  causes  increased  sedi¬ 
ment  loads  in  streams.  This  in  turn  reduces  the  quality  to  downstream 
users,  and  decreases  the  useable  life  of  reservoirs  created  by  dams  on  the 
streams.  If  underground  mining  methods  in  hilly  terrain  result  in  collapse 
of  the  ground  surface,  the  resulting  increased  sediment  loads  to  streams 
can  be  especially  severe. 

Most  streams  in  this  province  are  intermittent  or  have  very  little  flow 
part  of  the  year.  Therefore  there  is  little  streamflow  available  for  dilu¬ 
tion  of  mine  drainage.  Release  of  wastes  and  sediment  during  high  flow 
periods  can  have  adverse  effects  on  important  alluvial  aquifers  downstream 
from  the  operations.  Fine  silt  and  clay  from  coal  tailings  can  plug  up  the 
surface  of  the  flood  plain  reducing  infiltration  and  soluble  ions  including 
trace  elements  released  from  the  coal  debris  can  contaminate  the  alluvial 
aquifers.  The  coals  in  this  province  generally  contain  little  pyrite,  and 
the  soils  and  stream  waters  are  often  highly  alkaline.  Therefore  acid  mine 
drainages  probably  would  not  be  as  great  a  problem  as  in  some  other  prov¬ 
inces.  However,  in  addition  to  the  undesirably  high  dissolved  solids  con¬ 
tent,  many  trace  elements  can  be  expected  to  persist  in  mine  drainage  waters. 

Any  large  addition  of  mine  water  to  the  Colorado  River  or  its  tribu¬ 
taries  containing  a  high  dissolved  solids  content  would  have  impacts  on 
users  in  the  lower  portions  of  the  river,  and  could  affect  the  quality  of 
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water  discharged  to  Mexico. 

On-site  power  plants,  coal  gasification  plants,  and  coal  liquification 
plants  require  much  water,  especially  for  the  large  plants  envisioned  for 
this  region.  As  much  of  this  region  is  a  water-short  area,  water  will  either 
have  to  be  imported  to  the  plant  site  or  the  plants  must  obtain  water  rights 
to  adjacent  streams.  Either  way,  large  amounts  of  scarce  water  would  be 
diverted  from  other  possible  beneficial  uses. 

Coals  in  this  region  are  known  to  contain  high  concentrations  of  radio¬ 
active  elements  and  other  trace  elements  (Zubovic,  and  others,  1961,  Den¬ 
son,  and  others,  1959)  which  are  concentrated  in  the  ash.  Storage  of  ash 
in  waste  piles  can  result  in  contamination  of  aquifers  below  the  waste  piles. 
Erosion  of  these  waste  piles  during  intense  rainfall  events  can  contaminate 
streams.  Fly  ash  released  from  smoke  stacks  can  cover  large  areas,  and  be 
carried  to  streams  following  intense  rainfall  events.  Due  to  the  sparsity 
of  intense  rainfall  events,  appreciable  concentrations  of  fly  ash  could  be 
deposited  over  an  area  between  storm  events. 

Most  of  the  towns  in  this  area  have  sparse  population,  and  water  sup¬ 
plies  and  waste  treatment  plants  often  are  barely  adequate  for  the  present 
inhabitants.  The  increased  labor  force  necessary  to  operate  the  mines  and 
power  plants  could  put  severe  strains  on  present  water  supply  and  waste 
treatment  facilities  in  many  small  towns  in  this  region.  This  could  lead 
to  water  shortages  and  increased  pollution  in  streams  receiving  waste  dis¬ 
charge.  Water  use  by  plant  personnel  for  bathing  and  sanitation  would  cause 
added  impacts  on  sparse  water  supplies.  In  addition  disposal  of  these 
waters,  if  untreated,  could  have  severe  impacts  on  nearby  streams. 
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Game  Populations 


A  major  concern  in  the  Rocky  Mountain  Coal  Province  is  coal  development 
and  its  impact  on  game  populations.  The  area  is  the  major  producer  of  moose, 
elk,  mule  deer,  desert  and  Rocky  Mountain  Bighorn,  and  sage  grouse,  in  the 
lower  48  States.  Antelope  populations  are  also  of  primary  importance.  Sig¬ 
nificant  adverse  impacts  of  concern  include  destruction  of  crucial  big-game 
winter  range,  interference  with  big-game  migrations,  destruction  of  sage 
grouse  breeding  and  nesting  complexes,  long-lasting  effects  of  habitat  loss 
in  arid  cold  desert  areas,  disruption  and  displacement  of  big  game  in  winter 
concentrations,  and  deterioration  or  destruction  of  highly  important  desert 
water  sources. 

The  large  populations  and  winter  concentrations  of  elk  and  mule  deer  in 
the  Green  River  and  Uinta  regions  can  be  temporarily  disrupted  by  coal-mining 
operations.  Underground  mining,  however,  will  not  have  as  great  an  impact 
as  surface  mining.  Relatively  small  winter  habitat  losses  could  assume  very 
serious  proportions  because  of  existing  problems  of  insufficient  winter 
range ,  especially  in  the  Green  River  and  White  River  drainages .  This  is  ex¬ 
tremely  critical  when  considering  specific  geographic  areas  such  as  the 
Piceance  Basin  area  of  Colorado,  which  is  the  winter  range  for  the  largest 
migrating  mule  deer  herd  in  the  United  States. 

Antelope  and  sage  grouse  populations  and  winter  ranges  would  be  most 
seriously  affected  by  surface  mining  in  parts  of  the  Green  River  and  Wind 
River  regions . 

In  various  locations  scattered  throughout  most  of  this  province,  the  ad¬ 
vent  of  extensive  highwalls ,  fenced  roads,  railroads,  etc.  would  cause  partic¬ 
ularly  heavy  wildlife  losses  and  habitat  damage  by  interfering  with  major 
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deer,  antelope,  and  elk  migrations.  Migration^  are  more  common  and  usually 
more  necessary  in  the  northern  parts  of  the  province,  so  impacts  there  could 
be  more  severe. 

Much  of  the  coal  province  is  rough,  arid  cold-desert  cut  by  canyons. 

Soils  are  shallow  and  poorly  developed.  Due  to  this  harsh  environment, 
impacts  on  wildlife  habitat  has  long-term  implications.  Restoration  of  lost 
habitat  on  a  given  site  may  take  20  to  30  years. 

The  shortage  of  water  in  the  arid  portion  of  the  province  would  magnify 
adverse  effects.  Loss  or  degradation  of  a  particular  water  source  would 
probably  adversely  affect  wildlife  populations  over  a  large  area.  Conversely 
when  water  sources  are  created  by  mining  activities,  they  often  prove  highly 
beneficial  to  wildlife. 

Wild  Horses 

Much  of  the  vast  wild  horse  habitat  in  the  Rocky  Mountain  Coal  Province 
is  underlain  by  coal.  Lease  and  development  of  this  resource  could  alter 
individual  herd  ranges. 

The  level  of  industrial  development  could  influence  wild  horses.  Pres¬ 
ent  populations  can  likely  sustain  themselves  with  low-level  development 
without  adverse  impact  to  the  range  resource.  Higher  development  levels 
might  temporarily  restrict  ranges  and  lead  to  overgrazing.  In  the  long¬ 
term,  the  range  resource  could  deteriorate  adversely  impacting  watershed 
condition.  Increased  soil  erosion  and  stream  sedimentation  can  be  expected. 
If  the  development  level  is  high  enough  over  an  entire  horse  range,  the 
animals  might  eventually  be  domesticated. 

Kaiparowits  Plateau 

Development  of  the  Kaiparowits  Plateau  in  extreme  Southern  Utah  is  a 
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lighly  controversial  and  complex  resource  management  question.  The  plateau 
las  more  than  one  million  acres  underlain  by  coal.  Total  reserves  have  been 
estimated  to  exceed  20  billion  tons.  The  coal  is  thick  bedded,  high  qual¬ 
ity,  and  low  in  sulfur.  Recovery  will  be  by  underground  methods.  Present 
.eases  cover  nearly  125,000  acres. 

To  the  south  of  this  vast  energy  reserve  is  the  Glen  Canyon  National  Rec¬ 
reation  Area  encompassing  scenic  Lake  Powell.  Annual  visitation  approaches 
>ne  million.  Projections  for  1985  anticipate  two  million  visitors.  Sur¬ 
rounding  National  Resource  lands  have  many  significant  scenic,  natural,  and 
yjrimitive  values  important  to  tourists  and  recreationists. 

Two  large  power-generating  complexes  are  being  planned  which  will  use 
£aiparowits  coal.  Water  storage  in  the  upper  Escalante  River  area  could 
affect  the  scenic  Escalante  Canyons  wildland  natural  area.  Plant  emissions 
;ould  adversely  affect  other  nationally  significant  recreation  areas  by 
degrading  air  quality  and  reducing  vision.  National  Parks  and  monuments 
within  100  miles  include  the  Grand  Canyon,  Canyonlands,  National  bridges. 
Rainbow  Bridge,  Capital  Reef,  Bryce  Canyon,  Zion,  and  Cedar  Breaks. 

Due  to  the  remote  location  and  sparse  population,  development  of  the 

Droposed  power  complexes  at  suggested  levels  could  lead  to  a  "new  town" 

tfith  a  maximum  population  projected  up  to  20,000.  A  population  increase  of 

this  magnitude  is  800  percent  over  the  1970  level  of  Kane  County,  Utah.  A 
significant  impact  on  the  environment  could  result  from  this  urbanization. 
Monumental  challenges  face  local  governments  in  providing  services  to  ac¬ 
commodate  this  population  impact. 

Oil  Shale 

The  Rocky  Mountain  Coal  Province  contains  the  largest  deposits  of 
oil  shale  and  associated  minerals  in  the  United  States.  Coal  beds  underlie 
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the  valuable  oil  shale  deposits.  The  thicker  seams  and  higher  quality  coal 
is  located  at  great  depths  (over  4,000  ft).  Under  present  technology,  the 
coal  is  not  economically  recoverable.  The  likelihood  of  coal  mining  pre- 
ceding  oil  shale  development  is  therefore  extensively  remote.  Any  effect 
on  the  oil  shale  from  coal  development  is  not  anticipated. 

Exploration  of  the  coal  could,  however,  cause  problems  in  localized 

■ 

areas.  The  Piceance  Basin  in  western  Colorado  has  large  aquifers  of  fresh 
and  saline  water  above  the  valuable  oil  shale  deposit.  Drilling  operations 
and  improperly  plugged  holes  would  result  in  exchange  of  water  between  aqui¬ 
fers  and  possible  storing  of  large  quantities  of  water  in  the  mineralized 
areas.  Water  could  also  move  to  the  surface  by  artesian  flow  and  cause  prol 
lems  in  an  active  mining  area. 

The  interrelationships  between  the  oil  shale  and  coal  resources  are  not 
fully  understood.  It  is  recognized,  however,  that  development  of  one  shoul< 
not  proceed  without  conservation  of  the  other. 

3.  Northern  Great  Plains  Coal  Province 

All  the  coal  regions  in  the  Northern  Great  Plains  Coal  Province 
are  in  semiarid  areas.  Consequently,  any  effects  on  hydrology  are  especial! 
harmful.  Contamination  or  drainage  of  usable  aquifers  will  severely  affect 
this  area  because  there  is  seldom  an  alternate  source  of  water  available  to 
users.  Disturbance  of  the  ground  surface,  though  limited  in  underground 
mining,  causes  increased  sediment  loads  in  streams.  This  in  turn  reduces 
the  quality  of  water  for  downstream  users  and  the  usable  life  of  reservoirs 
Where  underground  mining  methods  in  hilly  terrain  result  in  collapse  of  the 
ground  surface,  the  resulting  increased  sediment  loads  to  streams  can  be 
especially  severe.  Most  streams  in  this  province  are  intermittent  or  have 


very  little  flow  during  part  of  the  year.  The  size  of  the  streams  limits 
their  ability  to  dilute. 

Release  of  wastes  and  sediment  during  high  flow  periods  can  have  adverse 
effects  on  important  alluvial  aquifers  downstream  from  the  operations.  Fine 
silt  and  clay  from  coal  tailings  can  plug  up  the  surface  of  the  flood  plain, 
reducing  infiltration,  and  trace  elements  leached  from  the  coal  debris  can 
contaminate  the  alluvial  aquifers.  The  coals  in  this  province  generally 
contain  little  pyrite,  and  the  soils  and  stream  waters  are  often  highly 
alkaline.  Acid  mine  drainages  would  not  be  as  great  a  problem  as  in  other 

provinces.  Trace  element  concentrations  can  be  expected  to  persist  in  mine 

it 

drainage  waters. 

(Storage  and  interbasin  diversion  of  water  for  coal  mining  and  power  pro- 
uction  in  the  Powder  River  Basin  will  change  stream  habitat  to  reservoir 
abitat,  will  cause  increased  evaporation  losses  and  environmental  change 
along  water  diversion  routes. 

Game  and  Waterfowl  Populations 

The  Northern  Great  Plains  Coal  Province  has  significant  game  and  water- 
fowl  populations .  The  fringe  and  mountainous  areas  have  many  species  com¬ 
mon  to  the  Rocky  Mountain  Province.  Production  is  not  as  extensive,  however, 
except  for  antelope.  The  large  antelope  herds  of  this  province  are  suscep- 
tible  to  extensive  habitat  losses  from  surface  mining,  mine-mouth  industrial 
complex  construction,  and  construction  of  road,  railroad,  pipeline  and  canal 
systems.  These  transport  systems  can  be  expected  to  cause  significant  losses 
to  antelope  by  interference  with  movements  and  proper  use  of  available  winter 
habitat . 
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Destruction  and  drainage  of  aquatic  habitat  and  disturbances  of  breed¬ 
ing  and  nesting  waterfowl  could  cause  temporary  losses  of  thousands  of 
waterfowl  annually  in  the  Fort  Union  coal  region.  Parts  of  this  region  are 
in  the  famous  "Prairie  pothole"  waterfowl  production  area  where  duck- 
producing  potholes  may  average  30  per  square  mile.  This  topographic  con¬ 
dition  can  be  recreated  through  reclamation. 

In  the  wide-open  expanses  of  grassland  common  in  this  province,  the 
occasional  islands  of  rough  topography,  open  timber,  and  riparian  woodlands 
have  very  high  food  and  cover  values  for  wildlife.  Many  species  could  not 
survive  in  the  grasslands  without  these  relatively  limited  areas.  Destruc¬ 
tion  of  these  habitats  during  surface  mining  and  related  operations  without 
adequate  reclamation  might  result  in  losses  among  these  species.  In  North 
Dakota,  the  woody  draws  are  considered  some  of  the  highest  quality  wildlife 
habitat  in  the  State  (Morgan,  1973).  North  Dakota  ranks  last  among  the 
fifty  states  in  woodland  acres. 

Parts  of  the  Powder  River  Basin  and  Fort  Union  coal  regions  are  within 
the  presently  known  range  and  adjacent  to  the  highest  known  concentration 
of  the  endangered  black-footed  ferret.  Coal  mining  and  related  activities 

could  eradicate  local  populations  and  severely  reduce  the  existing  popula- 
tions. 

Small  elk  herds  found  in  the  Powder  River  breaks  of  Wyoming  and  the  Bull 
Mountains  of  Montana  will  probably  be  driven  out  or  reduced  to  a  few  scat¬ 
tered  animals  should  their  key  ranges  be  mined. 


Human  concentration  in  the  general  region,  will  cause  competition  be¬ 
tween  man  and  wildlife  for  food,  cover,  water,  and  living  space  at  many 
levels . 

Operations  requiring  large  amounts  of  water  can  cause  widespread  loss 
and  deterioration  of  aquatic  wildlife  habitats.  In  arid  regions,  waters 
will  have  to  be  imported  from  other  areas,  broadening  the  impact  to  many 
wildlife  populations.  Locally,  dessication  and  death  of  wildlife  and 
habitats  may  occur  where  water  tables  are  lowered  and  stream  flows  reduced. 
Large  water  import  operations  may,  unless  adequately  preplanned,  bring 
changes  in  wildlife  numbers,  productivity,  distribution,  movements  and 
species  composition  over  large  land  areas  and  in  major  waters  where  canals 
diversions,  dams,  etc.  cause  significant  ecological  changes. 

Air  and  water  pollution,  if  not  adequately  controlled,  will  have  sig¬ 
nificant  impacts  on  wildlife.  Air  pollution  can  destroy  vegetation,  reduce 
its  productivity  and  decrease  its  palatability ,  impacting  species  dependent 
upon  it  for  food  and  cover. 

Air  pollution  fallout  can  also  degrade  surface  waters  directly  or 
through  runoff  from  polluted  soils.  This  may  reduce  water  drinkability  for 
wildlife  and  may  destroy  or  deteriorate  aquatic  habitat  and  aquatic  wild¬ 
life  populations. 

New  industry  is  usually  accompanied  by  more  people,  more  money,  more 
free  time,  and  greater  demand  for  outdoor  recreation.  In  rural  areas,  this 
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sudden  increase  in  people  living  and  recreating  on  the  land,  may  displace 
wildlife  and  reduce  habitat.  Demands  for  homes,  utilities,  water,  roads, 
outdoor  recreation  facilities,  etc.  invariably  threaten  wildlife  resources 
and  bring  about  a  myriad  of  changes  within  wildlife  communities. 

Changes  in  access  patterns  in  a  region  may  have  definite  impacts  on 
man's  utilization  of  game  and  fish  species.  Game  and  game-fish  may  be 
subjected  to  increased  exploitation  pressures  in  general.  Local  and  easily 
accessible  populations  may  be  excessively  exploited.  Large  areas  around 
mining-industrial  complexes  may  be  restricted  to  hunting  and  fishing. 

These  considerations  may  complicate  management  of  wildlife  and  wildlife 
habitat  by  government  agencies,  requiring  more  intensive  management.  It 
may  become  necessary  to  reduce  big  game,  predator  or  "nuisance"  animal  popu 
lations  displaced  by  human  activities  to  prevent  overuse  of  remaining  habi¬ 
tats  and  conflicts  with  other  human  uses. 

4.  Interior  Coal  Province 

Wildlife  Populations 

The  primary  impact  in  this  province  from  leasing  and  mining  of  Federal 
coal  is  the  potential  contribution  to  acid  mine  drainage.  Toxic  waste  mate* 
rials  exposed  during  mining  operations  could  contribute  to  chemical  pollu¬ 
tion  of  the  highly  productive  aquatic  habitats  in  the  Arkansas  River  drain¬ 
age.  Instances  are  known  where  waters  emerging  from  underground  mines  are 
highly  acid,  destroying  aquatic  life  downstream  (Hendricks,  1937). 

C.  Factors  Affecting  the  Completeness  of  Coal  Extraction 

Many  factors  can  affect  the  completeness  of  coal  extraction,  but  a 
factor  having  great  impact  on  the  environment  at  one  mine  may  have  little 
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or  no  impact  at  another.  An  objective  of  Federal  coal  leasing  is  to  obtain 
maximum  recovery  of  Federal  coal  with  minimum  impact  on  the  environment. 

One  factor  can  influence  another,  and  the  factors  that  affect  the  complete¬ 
ness  of  coal  extraction  include  mining  method,  depth  of  coal  seam(s) ,  thick¬ 
ness  of  coal  seam(s) ,  distance  between  coal  seam(s) ,  condition  or  type  of 
roof  and  floor,  safety,  marketability,  supervision,  mining  equipment,  and 
productivity . 

Completeness  of  recovery  can  be  expressed  as  the  percentage  of  the  coal 
recovered  from  a  particular  seam  within  a  designated  area.  Or  it  can  be 
expressed  as  the  percentage  of  coal  recovered  from  the  deposit  or  resource 
affected  by  mining.  The  first  method  of  expression  is  the  one  in  general 
use,  and  when  it  is  used,  the  percentage  recovery  from  strip  mining  will 
average  about  90  percent.  Where  underground  methods  are  used,  the  Bureau 
of  Mines  has  determined  the  recovery  will  be  57+1.7  percent  (95  percent 
confidence  limits)  (Lowrie,  1968).  While  the  percentage  of  recovery  from 
auger  mining  varies  from  20  to  50  percent,  the  average  is  about  25  percent. 

Expressing  the  percentage  of  recovery  as  the  percentage  of  coal  re¬ 
covered  from  a  particular  seam  within  a  designated  area  when  other  seam(s) 
are  damaged  or  destroyed  will  result  in  an  erroneous  figure.  It  is  erro¬ 
neous  because  other  seam(s)  damaged  or  destroyed  are  partially  or  complete¬ 
ly  lost.  In  the  interest  of  conserving  our  coal  reserves,  percentage  re¬ 
covery  should  show  any  seams  lost  in  part  or  in  full.  Then  a  mining  plan 
submitted  for  a  Federal  coal  lease  that  allows  such  losses,  without  good 
reason,  should  not  be  approved.  Often  a  modification  of  the  mining  plan 
could  reduce  or  eliminate  such  loss  of  coal.  Three  important  factors  on 
which  such  a  determination  can  be  based  are  economics,  mining  methods,  and 


marketability. 
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Although  a  controversy  over  the  definition  of  coal  reserves  exists,  for 
this  programmatic  EIS  recoverable  coal  may  be  mined  from  coal  seams  of  28 
or  more  in.  thick  for  the  Eastern  and  Interior  Province  and  for  all  other 
provinces,  those  seams  of  bituminous  coal,  42  or  more  in.  thick  or  those 
seams  of  subbituminous  or  lignite  60  or  more  in.  thick.  There  will  be  excep¬ 
tions,  but  such  exceptions  should  be  considered  by  individual  mining  plan. 

Up  to  90  percent  of  a  single  seam  of  coal  has  been  extracted  by  under¬ 
ground  mining  methods  from  a  designated  mining  area,  but  such  is  an  excep¬ 
tion  that  can  happen  only  when  conditions  are  ideal.  On  the  other  hand, 
when  it  is  necessary  to  hold  subsidence  to  a  minimum  for  the  safety  of  the 
miners  and  or  to  protect  the  land  surface,  as  little  as  20  percent  of  a 
coal  seam  may  be  extracted.  The  depth  and  thickness  of  the  seam,  condition 
of  the  roof  and  floor,  and  the  available  mining  equipment  are  the  main  fac¬ 
tors  that  influence  underground  recovery.  Regardless  of  these  factors,  if 
surface  subsidence  must  be  prevented  or  minimized,  completeness  of  extrac- 
tion  will  be  minimal.  For  minimal  extraction,  the  probable  method  would  be 
room-and-pillar  with  small  rooms  and  large  pillars,  and  no  pillar  removal. 
Such  could  also  be  used  to  protect  overlying  coal  seams  for  later  removal. 

Degree  of  difficulty  in  multiple-seam  mining  varies  inversely  as  vertical 
distance  between  the  seams  mined.  Mining  may  be  impossible  in  seams  sepa- 
rated  by  a  40-ft  interval,  while  at  an  interval  of  150  ft  to  200  ft,  the 
problems  may  be  minimal. 

Supervision  and  productivity  have  relationships  to  each  other  and  can 
affect  recovery.  Haphazard  supervision  of  development  and  production,  such 
as  having  too  many  openings,  leaving  broken  coal  in  mined  areas,  or  not 
adhering  to  safe  mining  limits,  can  reduce  recovery. 
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Coal  recovered  within  the  mining  area  from  a  single  seam  or  multiple 
seams  by  surface  mining  will  range  from  about  80  to  almost  100  percent. 

The  mining  area  is  limited  by  the  economics  of  overburden  removal.  With  few 
exceptions,  up  to  150  ft  of  overburden  can  be  removed  at  an  area  stripping 
operation  before  equipment  limitations  are  reached.  Where  contour  stripping 
is  used,  maximum  overburden  thickness,  attributed  to  equipment  limitations, 
is  generally  about  100  ft.  The  exception  for  contour  mining  is  when  the 
head-of-hollow  method  can  be  used.  Its  limitations,  beside  economics,  is 
the  quantity  of  spoil  that  can  be  placed  in  the  hollow(s) .  When  a  coal 
seam  or  multiple  coal  seams  are  of  sufficient  thickness  to  allow  profitable 
extraction  beyond  the  limits  of  stripping  machinery,  other  methods  such  as 
the  open-pit  method  can  be  used. 

Supervision  and  productivity  of  surface  operations,  as  in  underground 
mining,  can  affect  recoverability.  Uncovering  coal  too  far  in  advance  of  its 
removal  can  cause  slacking.  Spoil  not  placed  beyond  the  seam  or  allowed  to 
slide  back  upon  the  coal  requires  leaving  a  fender  of  coal  to  protect  the 
remaining  coal.  Improper  cleaning  of  the  top  of  the  coal  seam  causes  waste. 
Highwall  sluffing  onto  coal  seams  can  result  in  unrecovered  fenders  of  coal. 

Completeness  of  recovery  in  both  underground  and  surface  mining  is  re¬ 
duced  when  part  of  the  coal  seam  must  be  left  in  place  to  prevent  loading 
equipment  from  sinking  into  the  floor.  In  underground  mining,  it  is  reduced 
when  part  of  the  coal  seam  must  remain  in  the  roof  to  gain  the  necessary 

roof  support. 

Marketability  governs  whether  the  coal  is  mined  or  left  in  place; 
determining  factors  include  calorific  (heat),  ash,  moisture,  sulfur,  and 
sometimes  sodium  content.  Overlying  coal  seams  are  often  bypassed  to  mine 
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Secondary  impacts  include  a  potential  mine  mouth  coal-fired  generating  station. 


Emissions  of  fog  from  water  cooling  towers  and  ponds,  creating  visual  pollution  and  impacting  on 
aesthetics. 
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a  deeper  seam  of  higher  quality.  When  this  occurs  and  the  lower  seam  is 
mined  using  underground  mining  methods,  the  overlying  beds  may  be  damaged 
by  subsidence  to  the  point  they  cannot  be  mined.  When  surface  methods  are 
used,  the  overlying  seams  of  marginal  or  submarginal  value  may  be  discarded 
with  the  overburden. 

The  low  percentage  of  recovery  from  auger  mining  is  attributed  mainly 
to  the  fact  that  no  subsidence  can  occur  while  augering  is  being  done.  If 
it  should  occur,  neither  the  auger  nor  the  coal  can  be  removed  from  the 
hole.  Therefore,  to  assure  subsidence  will  not  occur,  a  large  part  of  the 
coal  remains  between  the  holes  and  in  the  roof  and  floor  for  support.  The 

amount  left  depends  upon  the  condition  of  the  roof  and  floor.  If  the  roof 

is  hard  and  dense  and  the  floor  is  sound,  more  coal  can  be  extracted  than 
if  the  roof  can  support  itself  only  across  short  spans  or  the  floor  is  prone 
to  swelling. 

Because  of  equipment  limitations,  the  maximum  size  of  an  auger  hole  is 
about  8  ft  in  height  and  20Q  ft  horizontally.  This  reduces  the  recovery 
percentage  in  seams  of  greater  thickness.  Because  of  equipment  limitations 
and  the  terrain,  most  of  the  auger  mining  has  been  done  in  the  Eastern  and 

Interior  Provinces  where  thick  coal  seams  are  not  as  prevalent  as  they  are 

in  the  western  United  States. 

Safety,  supervision,  productivity,  and  marketability  at  auger  mining 
operations  will  affect  the  recovery  of  coal,  as  in  other  mining  methods. 

D.  Coal-Fired,  Mine-Mouth,  Electricity-Generating  Plants 

Secondary  impacts  include  the  potential  coal-fired,  mine-mouth, 
electricity-generating  plants  that  could  be  built  if  coal  resources  are 
leased  and  the  overall  social  and  economic  impacts  that  can  be  expected 
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from  all  aspects  of  coal  development  and  utilization.  In  terms  of  signifi¬ 
cance,  these  impacts  will  be  among  the  more  significant  resulting  from 
development  of  the  coal  resource. 

The  environmental  impacts  from  coal-fired,  power-generating  stations 
have  been  identified  in  the  Southwest  Energy  Study  and  in  numerous  environ¬ 
mental  impact  statements  on  specific  plant  proposals.  Some  of  the  potential 
impacts  from  this  type  of  development  include 

(1)  Emission  of  particulates  that  will  reduce  visibility  under 
certain  atmospheric  conditions .  Impacts  could  be  minor  or 
relatively  intensive  depending  on  the  level  of  development. 

(2)  Emissions  of  concentrations  of  SC>2  that  could  be  hazardous 
to  plant  and  animal  health. 

(3)  Emissions  of  oxides  of  nitrogen  which  if  they  reach  the 
ozone  layer  in  the  stratosphere  can  reduce  its  effect  of 

shielding  humans  from  ultra-violet  which  causes  skin  cancer 
(Johnston,  1973). 

(4)  Emissions  of  vapor  from  water  cooling  towers  and  ponds, 
creating  visual  pollution  and  impacting  on  esthetics. 

(5)  Emissions  of  trace  mineral  elements  including  mercury,  lead, 
cadmium,  florine,  boron,  and  manganese. 

(6)  Consumption  of  vast  amounts  of  water  resources,  some  of  which 
will  occur  in  regions  where  supplies  are  limited.  This  action 

will  cause  widespread  loss  and  deterioration  of  aquatic  wild¬ 
life  habitats. 

(7)  Change  to  intensive  land  use  of  significant  acreages  now  in 
natural  condition,  affecting  open  space  and  other  esthetic  values. 
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(8)  Construction  of  new  power  transmission  lines  over  extreme  dis¬ 
tances  to  power  marketing  centers.  New  corridors  will  be  re¬ 
quired  that  will  introduce  power  lines  to  new  areas  and  ad¬ 
versely  impact  on  current  land  uses  and  the  landscape  in  general. 

(9)  Increased  human  concentration  and  activity  in  the  plant  area 
and  in  the  general  region  that  will  cause  competition  between 
man  and  wildlife  for  food,  cover,  water,  and  living  space  at 
many  levels. 

(10)  Thermal  pollution  to  streams,  rivers,  and  lakes  that  will 
affect  aquatic  habitat  and  result  in  changes  in  species  com¬ 
position.  The  effects  can  be  negative  or  positive  depending 
on  the  animals  involved  and  one’s  point  of  view. 

(11)  Construction  of  new  reservoirs  and  water  conveyance  facilities 
that  will  eliminate  existing  land  uses,  but  create  beneficial 
water  facilities. 

(12)  Disturbance  of  archeological  and  historical  sites  at  the  plant 
site  and  along  transmission  and  transportation  routes  and  areas 
thereby  made  newly  accessible  to  ORV’s.  Effects  increase 
exponentially  with  improvement  of  access,  sensitivity  of  sites, 
rarity  of  sites,  and  the  recorded  knowledge  of  culture  in  that 
area. 

(13)  Many  coals  in  the  Western  Regions  contain  high  concentrations 
of  radioactive  elements  (Zubovic  and  others,  1961;  Denson  and 
others,  1959)  which  are  concentrated  in  the  ash.  Storage  of 
ash  in  waste  piles  can  result  in  contamination  of  aquifers 
below  the  waste  piles.  Erosion  of  these  waste  piles  can 
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Disturbance  of  archaeological  and  historical  sites  at  the  plant  site  and  along  transmission  and  trans¬ 
portation  routes. 


Wiki-up  remains  in  Montana. 
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contaminate  streams.  Fly  ash  from  smoke  stacks  can  cover  large 
areas  which  can  make  the  effect  more  widespread. 

E.  Potential  Extractive  Techniques 

Potential  extractive  techniques  are  still  in  the  experimental  stage, 
and  by  today’s  standards,  it  does  not  appear  that  these  techniques  will  be 
the  source  of  large  amounts  of  coal  or  energy  in  the  near  future.  If  they 
are  developed  to  a  commercial  scale,  they  will  affect  the  environment. 
Regardless  of  the  technique  used,  all  will  cause  surface  subsidence,  and 
from  what  is  known  about  them,  effects  from  surface  subsidence  should  be 
similar  to  those  caused  by  underground  mining. 

In  addition,  any  of  the  techniques  used  will  require  construction  of  a 
surface  plant.  With  the  exception  of  the  completely  automated  underground 
mining  technique,  which  will  have  a  mine  plant  similar  to  any  underground 
coal  mine,  all  techniques  will  require  pipelines.  Such  pipelines  will  prob¬ 
ably  run  from  a  central  plant  to  holes  drilled  into  the  coal  seam(s).  As 
the  mining  process  continues,  the  network  of  pipelines  and  recovery  holes 
will  cover  a  progressively  large  area.  Ultimately,  an  operation  could 
cover  several  square  miles.  The  extensive  drilling  program  and  pipelines 
network  will  necessitate  roads.  These  roads  are  envisioned  as  main  hard 
surface  roads,  with  one  road  crossing  the  mine  property  in  each  direction; 
laterals,  probably  graveled,  extending  from  the  main  roads;  and  temporary 
roads,  probably  more  like  trails,  extending  from  the  lateral  roads. 

Impacts  on  the  geology,  topography,  and  hydrology  will  be  greatest  from 
the  subsidence.  Even  greater  impacts  may  result  from  necessary  pumpage 
which  may  lower  water  levels  and  cause  water  quality  degradation.  Plant 
water  disposal  may  cause  water  pollution  problems.  Socioeconomic  impacts 
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will  not  be  as  significant  because  the  operations  will  not  be  labor  inten¬ 
sive.  Surface  plant  disturbance  from  the  roads  and  pipelines  will  intensify 
the  effect  on  soils,  vegetation,  wildlife,  land  uses,  open  spaces,  esthetics 
interest,  and  human  value.  In  four  of  the  eight  potential  extractive  tech¬ 
niques,  the  process  will  use  gases  that  could  pollute  the  air  unless  proper 
precautions  are  taken. 

The  use  of  the  completely  automated  underground  mining  techniques  or  the 
technique  of  flushing  solid  coal  to  the  surface  could  create  a  waste  pile 
on  the  land.  Its  size  would  depend  upon  the  quantity  and  type  of  impurities 
in  the  coal  and  the  amount  of  coal  produced.  The  waste  disposal  technique 
and  rehabilitation  program  will  be  important  aspects  of  mitigating  the  im¬ 
pact  of  this  type  of  coal  recovery. 

F .  Social  and  Economic  Impacts 

The  overall  social  and  economic  impacts  from  coal  development  and 
utilization  are  dependent  on  the  level  of  development  that  will  be  attained. 
Potential  mine-mouth  generating  plants  have  been  identified  in  various 


studies  concerning  western  coal  resources. 

The  North  Central  Power  Study  of  1971  (U.S.D.I.,  1971)  identified  42 
potential  mine— mouth  plants  over  1,000  MW  in  generating  capacity.  These 
potential  developments  vary  in  size  from  1,000  to  10,000  MW  each.  They  in¬ 
clude  21  sites  in  Montana,  15  in  Wyoming,  4  in  North  Dakota,  1  in  South 

Dakota,  and  1  in  Colorado.  In  total,  the  potential  plants  have  a  combined 
generating  capacity  of  180,700  MW.  i 

The  Southwest  Energy  Study  of  1972  (U.S.D.I.,  1972)  identified  11  po¬ 
tential  plants  or  additions  to  existing  generating  stations.  The  combined 
generating  capacity  projected  to  year  1990  exceeded  30,000  MW.  Power- 
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generation  sites  include  4  in  Utah,  3  in  New  Mexico,  2  in  Nevada,  1  in  Arizona, 
and  1  in  Colorado. 

In  addition,  other  potential  sites  have  been  identified  in  the  west 
since  the  above  studies  were  completed.  Alaska  is  also  known  to  have 
several  potential  plant  sites.  The  potential  coal-fired  power-generating 
capacity  must  therefore  be  termed  as  exceedingly  great  based  on  evaluation 
of  the  coal  and  almost  complete  allocation  of  uncommitted  water  resources 
to  electric  power  development. 

To  gain  a  perspective  of  the  socioeconomic  implications  of  coal  develop- 
:  men t  and  mine-mouth  power  generation,  one  must  examine  an  increment  of  capa¬ 
city  and  project  the  various  implications  or  factors.  A  1,000-MW  unit  is 
assumed  for  demonstration  purposes.  There  are  innumerable  variables  that 
affect  a  coefficient  of  1,000  MW,  so  a  range  of  values  is  provided. 

Table  47-Steam-Electric  Power  Generation — Resource  Consumption  and 
Employment . 


1,000  MW  Capacity  Will  Result  In: 


Coal  Production 
Water  Consumed 

Direct  Construction  Employment 
Total  Construction  Employment  1/ 
Direct  Operation  Employment 
Total  Operation  Employment  1/ 
Direct  Population  Impact 
Total  Population  Impact  \J 
Direct  Construction  Payroll 
Total  Construction  Employment  If 
Direct  Operation  Payroll 
Total  Operation  Payroll  If 


3.0  -  3.5 
1,500  -  15,000 
4,000  -  6,000 
7,000  -  13,000 
250  -  350 
500  -  700 
750  -  1,100 
1,500  -  2,500 
60  -  100 
90  -  150 
3  -  3.5 
5  -  5.5 


Million  Tons/Yr. 
Acre  Foot/Yr. 

Man  Years 
Man  Years 
Man  Years 
Man  Years 
Persons 
Persons 

Million  Dollars 
Million  Dollars 
Million  Dollars/Yr. 
Million  Dollars/Yr. 


If  Direct  and  Induced  -  Data  from  Southwest  Energy  Study,  North-Central 
Power  Study,  and  various  existing  generating  plants  in  the  west. 


The  various  counties  that  will  receive  the  major  direct  impact  from  the 
proposed  generating  plants  are  listed  in  Table  48.  Examining  the  1970 
county  populations,  personal  income,  or  employment,  it  is  evident  that  even 


III-75 


Table  48  -  Social-Economic  Data  (1970)  For  Counties  Anticipated  to  Receive 
Major  Impact  from  Mine-Mouthed  Generating  Plants 


State 

Montana 

Wyoming 

North  Dakota 

South  Dakota 

Utah 

Colorado 

New  Mexico 


County 

Big  Horn 

Carbon 

Custer 

McCone 

Powder  River 

Richland 

Roosevelt 

Rosebud 

Sheridan 

Campbell 

Carbon 

Converse 

Johnson 

Lincoln 

Sweetwater 

Billings 

Bowman 

Mercer 

Oliver 

Slope 

Harding 

Perkins 

Carbon 

Emery 

Garfield 

Kane 

Delta 

Gunnison 

Mesa 

Moffat 

Routt 

McKinley 
San  Juan 


Population 

(Numbers) 

10,057 

7,080 

12,174 

2,875 

2,862 

9,837 

10,365 

6,032 

5,779 

12,957 

13,354 

5,938 

5,587 

8,640 

18,391 

1,189 

3,901 

6,175 

2,378 

1,593 

1,920 

4,769 

15,650 

5,140 

3,160 

2,420 

15,286 

7,578 

54,378 

6,525 

6,592 

43,208 

52,517 


Personal 
Income 
(Million  $) 

22 

18 

34 

9 

8 

24 

23 

13 
18 

46 

37 
16 
19 
21 
52 

2 

10 

14 

5 

3 

4 

11 

38 
11 

8 

6 

34 

19 

145 

18 

17 

74 

116 


Employment 

(Numbers) 

3.163 
2,393 
4,466 
1,030 
1,115 
3,311 
3,196 
2,238 
1,943 

4,803 

4,963 

2.163 
2,202 
2,894 
6,982 

389 

1,453 

2,132 

779 

501 

657 

2,033 

5,108 

1,583 

976 

801 

4,856 

2,589 

20,125 

2,503 

2,527 

11,277 

15,159 


1970  Census  Data 
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a  1,000-MW  unit  would  significantly  affect  many  of  these  sparsely  populated 
areas.  In  an  area  such  as  Powder  River  County  in  Montana,  installation  of 
a  2,000-MW  generating  station  would  more  than  double  the  existing  popula¬ 
tion,  nearly  double  the  present  personal  income,  and  more  than  double  the 
present  employment.  In  Campbell  County,  Wyoming,  installation  of  10,000  MW, 
which  is  only  a  minor  portion  of  the  identified  potential,  could  result  in 
a  population  increase  of  about  150  percent,  personal  income  gain  of  more 
than  100  percent,  and  additional  employment  opportunities  exceeding  100  per¬ 
cent.  These  examples  include  the  total  direct  and  indirect  effects  resulting 
from  a  power  development.  Many  other  examples  can  be  drawn  from  these  data 
pointing  out  the  significance  of  these  industrial  developments  in  a  rural 
region. 

The  overall  social  and  economic  impact  that  could  result  from  develop¬ 
ment  of  the  coal  resources  and  construction  of  mine-mouth  generating  plants 
includes : 

1.  Influxes  of  people  associated  with  the  exploration  and  construction 
phase  will  cause  temporary  overloading  of  school  systems  and  all 
public  services  while  adding  limited  additional  tax  base. 

2.  Rapid  expansion  of  population  will  create  problems  for  local  plan¬ 
ning  and  zoning.  Difficulties  will  result  in  the  financing  of  public 
services  to  accommodate  planned  growth. 

3.  The  influx  of  large  numbers  of  outsiders  that  in  many  cases  will 
outnumber  existing  populations  and  will  adversely  affect  existing 
social  and  political  structures. 

4.  Expansion  of  employment  and  personal  income  will  alleviate  local 
unemployment  and  low  incomes  but  will  cause  social  problems. 
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Influxes  of  people  associated  with  the  exploration  and  construction  phases  cause  temporary  over¬ 
loading  of  school  systems  and  all  public  services  while  adding  limited  additional  tax  base.  The  picture 
shows  a  coal  mining  town  in  Appalachia. 


Appalichan  coal  mill  and  topple. 
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5.  Increased  human  population  combined  with  reduction  of  wildlife  habi¬ 
tat  will  create  demand  for  fish  and  game  that  will  exceed  supply. 
Conflicts  between  man  and  wildlife  such  as  elk  will  lead  to 
reduction  in  the  number  of  wildlife.  Greater  restriction  of  hunting 
and  fishing  seasons  will  be  necessary,  and  intensive  management  of 
wildlife  and  habitat  will  become  essential. 

6.  Indian  populations  who  are  primarily  accustomed  to  rural  surroundings 
will  to  some  extent  become  disoriented  and  adversely  affected  by  the 
trend  to  urbanization. 
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IV  MEASURES  TO  MITIGATE  ENVIRONMENTAL  IMPACTS 


A.  Introduction 

This  section  describes  measures  and  techniques  that  lessen  or 
eliminate  impacts.  It  includes  discussion  of  surface  management  require¬ 
ments  that  must  be  employed  and  enforced  by  administering  agencies.  This 
distinction  is  necessary,  as  many  mitigating  measures  are  not  always  appli¬ 
cable  to  specific  situations,  while  others  are  so  basically  essential  as  to 
be  universally  applicable. 

Prevention  of  potential  environmental  damage  in  coal  leasing,  mining 
and  use  in  mine  mouth  plants,  exists  at  three  levels  of  legal  control: 
Federal,  state,  and  local  laws,  regulations  and  stipulations. 

However,  these  tools  do  not  of  themselves  assure  an  effective  mitiga¬ 
tion.  This  requires  three  other  types  of  effort  involving  the  Federal  ad¬ 
ministering  agencies,  local  government,  the  Lessee  or  operator,  and,  at 
times,  the  public,  to  insure  adequate  enforcement.  These  are  administra¬ 
tion,  cooperation  and  comprehensive  land  use  planning. 

Without  the  backbone  of  the  legal,  binding  components,  these  latter 
three  elements  hold  little  possibility  for  effective  mitigation  of  coal 
mining  impacts.  Where  impacts  on  the  environment  are  reasonably  well  under¬ 
stood,  legal  formal  control  elements  of  law,  regulations,  and  stipulations 
can  be  effective  in  alleviating  impacts,  but  their  optimum  effectiveness 
is  still  a  goal  to  be  reached. 

Cooperation  has  usually  been  present  in  some  degree  with  lessees  and 
operators.  Commitments  to  future  generations  can  provide  a  moral  direction. 
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The  desire  to  be  thought  well  of  and  accepted  by  environmentally  concerned 
citizen  consumers  reinforces  and  inspires  ethics  on  the  part  of  the  coal 
industry.  Interior  Department  regulatory  guidelines  now  require  soliciting 
involvement  of  other  Federal,  State,  and  local  officials  and  interested 
organizations  and  individuals  in  coal  leasing  decision  making  processes. 
Public  participation  is  a  requirement  in  BLM  Natural  Resource  Planning 
procedures. 

Comprehensive  Planning  is  becoming  a  standard  operational  procedure  in 
natural  resource  management,  not  only  in  governmental  resource  agencies,  but 
also  in  coal  and  other  resource  extractive  industries.  There  is  a  great 
distance  to  go,  as  effective  planning  needs  good,  factual  knowledge,  which 
means  research  and  manpower.  With  regard  to  ecological  and  social  inter¬ 
relationships  resource  management  agencies  are  just  beginning  the  task  of 
taking  inventory  of  all  natural  and  cultural  resources. 

Planning  should  be  done  for  three  distinct  but  related  purposes! 

1.  To  reduce  the  impacts  on  the  way  people  live. 

2.  To  integrate  and  balance  natural  resource  use  and  development 
over  a  large,  possibly  regional,  area  within  a  national  frame¬ 
work  of  consideration. 

3.  To  reduce  impacts  at  the  specific  coal  mining  and  energy  con¬ 
version  locations  and  fringes  immediately  adjacent. 

Natural  Resource  Management  Planning 

All  resources  of  Federal  land,  including  minerals  like  coal,  receive 
consideration  under  a  comprehensive  multiple-use  planning  system.  Federal 


In  normal  surface  mining  operations,  overburden  from  the  newly  excavated  strip  is  placed  in  a  pre¬ 
vious  excavation,  graded,  and  revegetated.  Aerial  view  shows  lakes,  trees  and  crownvetch  in  area 
that  was  reclaimed  after  it  was  surfaced-mined.  Light-colored  area  beyond  the  trees  in  photo  shows 
large  field  of  crownvech  in  bloom.  A  drive-in  theater  also  is  visible  in  this  photo. 


i  The  final  use  of  the  land  should  be  determined  prior  to  mining  so  spoil-banks  can  be  recontoured  to 
fit  the  need.  Recreational  area  created  on  an  area  that  has  been  surfaced-mined.  This  is  Sallie 
Buffalo  Park,  which  was  developed  by  Consolidation  Coal  Company’s  Central  Division  near  Cadiz, 
Ohio. 
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land-managing  agencies,  such  as  BLM  and  the  Forest  Service,  use  sophis- 
ticated  systems  to  produce  land-use  plans  that  define  future  courses  of 
action  within  a  given  geographic  area.  Land-use  decisions  are  made  after 
consideration  of  many  factors,  including  Federal  policies  and  objectives, 
capabilities  of  the  resources,  economic  and  social  factors,  public  and 
interest-group  views,  and  anticipated  environmental  impacts. 

Interdisciplinary  planning  mitigates  the  effect  of  resource  use  by 
weighing  the  various  uses  to  determine  their  potential  compatibility  and 
identifying  the  land-use  constraints  necessary  to  preserve  other  uses  or 
resources  in  a  geographic  area. 

Federal  land-managing  agencies  seek  the  active  involvement  of  the  public 
interest  groups,  and  other  agencies  in  developing  appropriate  plans  for  the 
management  of  all  natural  resources.  It  is  by  public  participation  in  the 
early  stages  of  consideration  that  all  facets  of  concern  can  best  be  brought 
into  focus.  Such  expressions  of  opinion  and  fact,  supplemented  by  additional 
research  where  needed  and  coupled  with  a  clear  understanding  of  public  ob¬ 
jectives,  are  the  basis  for  effective  resource  management  planning. 


The  initial  field  action  is  a  complete  inventory  of  all  the  resources 
in  the  planning  area,  and  gathering  of  information  on  local,  regional  and 
National  demands.  This  information  is  used  along  with  public  input  to  set 
objectives  and  to  propose  resource  recommendations  that  are  considered  in 
the  planning  process  to  reach  long-range  land  use  management  decisions. 
Federal  management  of  non-renewable  resources  such  as  coal  consider  the  use 
and  development  of  coal  (mining) . 


The  inventory  process  identifies  existing  public  land  resources 


includ- 
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ing:  air,  water,  soil,  vegetation,  minerals,  timber,  wildlife,  livestock, 

wild  horses  and  burros,  recreation  and  open  space  areas,  historic  and  ar¬ 
chaeological  values,  and  intensive  land  use  areas.  Public  interests  at 
local  and  regional  levels  are  contacted  for  input  and  assessment  of  relative 
resource  values.  The  comprehensive  planning  process  generates  a  management 
framework  plan  that  defines  the  resource  uses  permissible  in  a  geographic 
area.  Following  the  framework  plan,  a  coordinated  resource  management  plan 
may  be  required  for  an  individual  resource.  These  field  level  plans  iden¬ 
tify  where  a  program  such  as  coal  leasing  can  move  forward  and  where  it 
cannot  be  allowed  due  to  incompatibility  with  other  resource  values  or  the 
constraints  under  which  it  will  move  forward. 

Regional  and  Local  Planning  and  Zoning 

The  indirect  and  secondary  impacts  of  resource  development  can  be  con¬ 
trolled  or  mitigated  through  regional  and  local  planning  and  zoning.  Re¬ 
source  development  creates  jobs  that  attract  people  and  generate  income.  If 
the  resource  development  is  significant  in  relation  to  the  existing  econ¬ 
omy,  the  potential  impacts  are  great.  The  adequacy  of  community  components 
such  as  existing  housing,  space  for  new  housing,  utility  systems  and  ser¬ 
vices,  schools,  physical  and  mental  health  services,  police  and  recreation 
services  are  important  considerations.  Expanded  services  such  as  these 
must  be  well  planned  in  advance  of  need. 

The  options  and  methods  of  regulating  local  area  growth  and  expansion 
are  primarily  with  local  governments.  Varying  degrees  of  success  have  been 
evident  in  the  past.  The  Federal  Government’s  role  has  been  in  encourag¬ 
ing  local  planning  in  a  professional  manner  and  by  sharing  the  cost  through 
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a  grant  program.  The  action  part  of  the  program  (zoning)  is  carried  out  by 
local  citizen  representative^ .  The  trend  toward  more  environmental  concern 
and  quality  of  life  considerations  is  improving  local  input.  The  time  con¬ 
sideration  (long  range  vs  short  range)  in  management  of  land  use  however, 
will  continue  to  be  a  problem. 

In  the  past  some  large  coal  developments  have  resulted  in  building  of 
Company  Towns"  owned  by  the  coal  company.  In  these  cases  planning  and 
zoning  requirements  must  be  met  by  the  company.  Indications  now  are  that 
the  trend  is  away  from  "Company  Towns"  with  more  dependency  on  local  gov¬ 
ernments  and  individuals.  In  undeveloped  locales,  financial  participation 
by  industry  may  be  essential  due  to  a  previously  limited  tax  base.  Contri¬ 
bution  of  funds  or  prepayment  of  taxes  by  the  company  would  help  to  allevi¬ 
ate  early  financing  problems  in  municipal  planning  and  community  construc¬ 
tion. 

In  all  the  above  planning  efforts,  studies  and  research  may  be  needed 

to  supply  missing  information  before  further  planning  can  take  place.  At 

least  a  guess  must  be  made  as  to  the  effects  of  proceeding  with  information 
missing. 

A  public  information  and  education  program,  with  full  disclosure  of 
all  actions  and  results,  planned  or  in  progress,  is  necessary.  This  as¬ 
sures  that  changes  experienced  by  present  generations  and  those  forced  upon 
future  ones  will  be  adapted  to  with  the  least  amount  of  shock. 
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Impacts  On  People 

Coal  extraction  and  use  for  power  production  in  an  area  where  it  has 
not  existed  before,  will  have  effects  on  the  habits,  customs,  and  life 
styles  and  values  of  people.  The  impact  begins  with  the  first  rumor  that 
coal  might  be  mined  and  ends  long  after  the  exodus  of  the  last  person  in¬ 
volved  in  the  industry.  Mitigation  of  impacts  will  be  discussed  for  the 
process  as  a  whole. 

Social 

All  mitigating  measures,  like  the  impacts  they  are  intended  to  amelio¬ 
rate,  are  likely  to  have  significant  social,  political,  and  economic  im¬ 
plications.  Planning,  as  discussed  previously,  is  an  all  important  measure 
to  mitigate  the  impacts  on  social  structure  when  a  community  "booms." 

A  well-balanced  public  information  effort  in  communities  fearing  social, 
economic,  and  political  impacts  due  to  boom  psychology  helps  to  mitigate 
the  effect  by  giving  the  people  sound  information  on  what  to  expect.  Use 
of  local  people  as  exploration  employees  also  alleviates  adverse  impacts  and 
resentments.  This  is  especially  true  in  regions  where  Indian  populations 
are  involved  and  apprehension  is  great  regarding  looming  change  and  the 
in-migration  of  outsiders.  Careful  avoidance  of  religious  and  cultural 
landmarks  also  mitigate  exploration  impacts. 

Thorough  understanding  of  existing  local  social,  political,  and  eco¬ 
nomic  values  and  conditions  by  those  involved  in  exploration  and  development 
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could  go  far  toward  mitigating  exploration  and  development  impacts  and 
local  expectations  of  potentially  radical  change.  Temporary  needs  during 
initial  construction  and  development  must  be  the  first  phase  planned  for. 

Coal  extraction  and  energy  conversion  development  siting  serve  to  miti¬ 
gate  many  impacts  by  locating  such  activities  adjacent  to  existing  larger 
communities  and  in  areas  where  these  activities  have  already  been  developed 
to  some  degree.  Community  development  away  from  Indian  ethnic  groups  could 
also  keep  such  groups  from  losing  their  cultural  and  ethnic  identity.  At 
the  same  time,  programs  could  be  initiated  to  enable  existing  rural  com¬ 
munities  and  Indian  groups  to  benefit  from  change  by  decreasing  their  iso¬ 
lation  and  increasing  economic  opportunities.  Maximum  employment  of  local 
people  by  incoming  and  expanded  coal  operations  and  development  should  be 
planned  for,  and  training  programs  and  employee  recruitment  oriented  ac¬ 
cordingly.  In  situations  where  local  populations  will  be  heavily  impacted 
and  perhaps  outnumbered  by  immigrants  due  to  coal  development,  orientation 
programs  for  the  newcomers  could  lessen  impacts  by  helping  them  to  under¬ 
stand  the  existing  social,  economic,  political,  cultural,  ethnic/religious 
fabric.  Where  possible,  native  and  Indian  peoples  should  be  helped  and 
encouraged  to  maintain  their  own  social,  cultural,  and  ethnic  identities. 

All  manner  of  services,  such  as  more  intensive  game  and  fish  manage¬ 
ment  to  sustain  hunting  and  fishing  opportunities,  and  community  recrea¬ 
tion  facilities  should  be  planned  in  advance  of  need  to  mitigate  impacts 
and  place  emphasis  on  the  more  beneficial  aspects  of  change. 
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Reserves  built  from  severance,  corporate  or  individual  income  or 
other  taxes  can  mitigate  the  "bust"  effect  as  non-renewable  natural  re¬ 
sources  are  depleted  and  an  area  economy  winds  down. 

Laws  To  Mitigate  Impacts 

Numerous  Federal  laws  regulate  and  govern  the  circumstances  of  and  opera¬ 
tions  involved  in  coal  development  and  energy  conversion.  Many  such  laws 
deal  with  Federal  resources  other  than  coal,  but  apply  to  it.  The  National 
Environmental  Policy  Act  of  1969  (Act  of  January  1,  1970,  Public  Law  91- 
190;  83  Statute  832)  is  the  single  most  significant  Federal  law  requiring 
protection  and  conservation  of  the  environment  in  Federal  administration 
of  national  resources.  The  Act  imposes  a  number  of  requirements  affecting 
coal  mining  and  energy  conversion.  Most  specifically,  the  NEPA  stipulates 
the  following: 

1.  That  all  Federal  agencies  consider  the  existing  environment,  and 
potentials  for  impacts  on  it,  in  all  their  administrative  and 
management  actions,  to  the  fullest  extent  possible. 

2.  Preparation  and  publishing  of  an  environmental  impact  statement 
for  legislation  and  other  Federal  actions  that  will  significantly 
affect  the  natural  and  human  environment.  The  intent  of  this 
section  of  the  NEPA  has  been  determined  to  be  "an  environmental 
full  disclosure  [of  proposed  actions  and  the  effects  they  will 
have]  requirement." 
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The  Clean  Air  Act  as  amended  (42  USC,1857,  et.  seq)t 

provides  for  national,  regional,  state,  and  local 
standards  and  criteria  for  air  quality  and  pollutant  tolerances  which  must 
be  observed  in  all  coal  and  energy  conversion  operations. 

Cultural,  historic,  archeologic  and  paleontologic  resources  on  Federal 

(34  Stat.  225) 

land  are  protected  under  the  Antiquities  Act  of  1906/ and  the  Historic  Site 
(49  Stat.  666) 

Act  of  1935/.  Of  special  note  in  the  protection  of  historic  and  archeologic 
values  on  Federally  administered  lands  is  the  Historic  Preservations  Act 
of  1966  (80  Stat.  915)  ;  whereby  all  actions  that  will  im¬ 

pact  on  the  cultural  resources  must  be  reviewed  by  the  Presidential  Ad¬ 
visory  Council  on  Historic  Preservation  prior  to  their  implementation. 

These  and  other  Federal  statutes  afford  varying  degrees  of  protection  by 
requiring  the  identification,  evaluation,  and  protection  of  historic 
cultural  resources  that  would  be  impacted  by  coal  operations  and  energy 
conversion. 

Legislation  has  been  proposed  to  the  Congress  that  would  prohibit  strip 
mining  on  slopes  of  greater  than  20  degrees.  If  enacted,  this  would  elimi¬ 
nate  the  slide  and  erosion  damage  due  to  mining  on  slopes  steeper  than  the 
stipulated  20  degrees.  Mining  interests  are  strongly  opposed  to  this 
(editorial,  Coal  Age,  Mid-April,  1973). 

An  extensive  list  of  Federal  statutes  affecting  coal  operations  is 
given  in  Part  I  of  this  statement.  Many  of  these  will  serve  to  mitigate 
the  impacts  of  coal  operations,  if  adequately  applied  and  enforced. 

State  laws  vary  widely  in  mitigating  all  aspects  of  coal  operation 
impacts,  and  are  far  too  numerous  to  list  here.  Some  are  very  strict 
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as  to  extraction  of  coal  and  requirements  for  measures  to  mitigate  impacts 
on  surface  and  subsurface  resources.  Some  states'  legal  machinery  for  reg¬ 
ulating  coal  operations  is  very  loose  and  ineffective.  Where  not  in  con¬ 
flict  with  Federal  law,  state  laws  dealing  with  coal  operations  have 
usually  been  allowed  to  govern  in  exploration,  development,  production, 
abandonment,  and  use  of  coal  as  a  prime  energy  source.  New  legal  deter¬ 
minations  of  precedence  will  be  needed,  if  and  when  variances  arise  between 
Federal  laws  and  regulations  relative  to  coal  operation  and  those  existing 
in  the  different  states. 


Regulations : 

Surface  management  procedures  are  similar  for  the  Bureau  of 
Land  Management  and  the  Forest  Service  .  Both  are  primarily  con¬ 

cerned  with  the  protection  of  surface  resources. 

Regulations  enforced  by  the 

Geological  Survey  are  directed  primarily  towards  protection  of  sub-surface 
resources  and  maximum  efficiency  in  the  recovery  of  coal. 

BLM  regulations  having  a  bearing  on  mitigation  of  coal  mining  environ¬ 
mental  impacts  include: 
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Bonds:  43  CFR  3504 


Appropriate  bond  must  be  furnished  by  the  lessee  prior  to  commencing  opera¬ 
tions.  These  range  from  a  minimum  of  $1,000  for  coal  on  a  single  lease  to 
$25,000  for  a  statewide  or  $75,000  for  a  nationwide  operating  bond  for  all 
coal  leases  or  permits.  Normally,  bonds  always  exceed  the  minimum  re¬ 
quired.  These  compliance  bonds  are  held  until  the  satisfactory  completion 
of  required  rehabilitation  measures.  Additionally,  different  states  have 
their  own  bonding  requirements;  usually  set  at  so  much  bond  money  per  acre 
of  land  disturbed  and  reclaimed. 

Forest  Service  regulations  pertaining  to  offsite  aspects  of  coal  leas¬ 
ing  are  included  under  the  general  conditions  for  special  use  permits  in 
36  CFR  251.  These  regulations,  F.S.  Manual  instruction,  and  the  special 
use  application  and  report  which  they  require  are  found  in  Appendix  E. 

Stipulations  are  prepared  under  43  CFR  23  prior  to  issuance  of  coal 
leases  and  permits  or  continuances  of  existing  leases.  Often  at  the  time 
of  issuance  or  continuance  there  is  insufficient  information  about  proposed 
operations  to  assure  stipulations  will  cover  all  problem  areas.  There- 
fore,  when  an  operations  plan  is  subsequently  submitted,  stipulations  are 
reviewed  and  revised  or  added  to  make  them  fit  the  specific  situation  as 
closely  as  possible.  Inclusion  of  stipulations  in  the  plan  approval  stage 
assures  environmental  protection  on  older  leases  issued  prior  to  use  of 
stipulations  as  part  of  the  lease  contract.  Multi-discipline,  interagency 
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teams  draw  up  stipulations  in  all  cases.  Local  government  and  public  input 
is  encouraged.  Stipulations  can  be  broken  into  16  categories  on  the  basis 
of  their  major  areas  of  application  as  follows: 

1.  General 

2.  Ecology 

3.  Roads  and  Trails 

4.  Erosion  Control  and  Surface  Rehabilitation 

5.  Aesthetic,  Scenic  Values  and  Natural  Beauty 

6.  Air  Pollution  Control 

7.  Water  Pollution  Control 

8.  Hazardous  Substances  Pollution  Control 

9.  Solid  Waste  Disposal 

10.  Noise  Pollution 

11.  Pipelines  and  Utilities 

12.  Wildlife 

13.  Timber  and  Other  Vegetation  Materials 

14.  Mineral  Values 

15.  Antiquities  and  Objects  Of  Historical  or  Scientific  Interest 

16.  Employee  and  Public  Safety 

Stipulations  used  in  four  actual  coal  leases  are  in  Appendix  G.  The 
sample  stipulation  list  from  BLM  Manual  3509,  "Surface  Management  Require¬ 
ments  for  Exploration,  Mining  and  Exploration  (Mineral  Leasing  Acts)"  is 
shown  as  Appendix  H.  Stipulations  for  coal  lands  under  jurisdiction  of 
Department  of  Agriculture  are  in  Appendix  I. 

The  standard  Federal  Coal  Lease  (Form  3130-1,  October,  1967)  used  by 
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the  Bureau  of  Land  Management  includes  the  following  Section  5,  Protection 
of  the  Surface,  Natural  Resources,  and  Improvements: 

"The  lessee  agrees  to  take  such  reasonable  steps  as  may  be  needed  to 
prevent  operations,  including  operation  of  operating  plants  on  the 
leased  premises,  from  unnecessarily:  (1)  causing  or  contributing  to 
soil  erosion  or  damaging  any  forage  and  timber  growth  on  the  leased 
lands  or  on  Federal  or  non-Federal  lands  in  the  vicinity;  (2)  pollut¬ 
ing  air  and  water;  (3)  damaging  crops,  including  forage,  timber,  or 
improvements  of  a  surface  owner;  (4)  damaging  improvements  whether  owned 
by  the  United  States  or  by  its  permittees  or  lessees;  or  (5)  destroying, 
damaging,  or  removing  fossils,  historic  or  prehistoric  ruins,  or  arti¬ 
facts;  and  upon  any  partial  or  total  relinquishment  or  the  cancellation 
or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when 
required  and  to  the  extent  deemed  necessary  by  the  lessor  to  fill  any 

' 

sump  holes,  ditches,  and  other  excavations,  remove  or  cover  all  debris, 
and,  so  far  as  reasonably  possible,  restore  the  surface  of  the  leased 
land  and  access  roads  to  its  former  condition,  including  the  removal 
of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps 
to  be  taken  and  restoration  to  be  made  with  respect  to  the  leased  lands 
and  improvements  thereon,  whether  or  not  owned  by  the  United  States." 
Section  5  or  a  section  with  similar  content  is  in  all  leases  and  is  the  basic 
authority  for  adding  stipulations  to  plans  for  operations  on  older  leases 
issued  prior  to  1969,  the  effective  date  of  43  CFR  23. 

Detailed  discussion  of  the  use  of  stipulations  to  carry  out  mitigation 
measures  will  be  given  on  an  action  by  action  basis.  However,  an  abbreviated 
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overview  may  first  be  helpful  from  an  operations  stage  perspective,  review¬ 
ing  agency  roles  at  each  stage  of  coal  leasing  and  mining  as  they  apply. 
Adequate  Federal  Administration 

To  adequately  assure  the  mitigation  of  environmental  impacts,  frequent 
surveillance  of  the  mined  area  will  be  needed. 

Under  present  regulations?  BLM  manages  surface  resources  consistent  with 

its  multiple-use  planning  system.  BLM  conducts  a  field  examination  when  a 

lease  or  prospecting  permit  application  is  filed.  After  the  permit  or  lease 

at  least 

is  issued,  the  GS  assumes  management  and  inspects  active  leases/three 
times  a  year  and  inactive  leases  once  a  year.  For  active  permits,  inspec¬ 
tion  is  twice  a  year  and  inactive  permits,  once  a  year.  At  termination, 
expiration  or  renewal  of  the  lease  or  permit,  BLM  conducts  an  examination 
to  determine  if  the  lease  or  permit  stipulations  have  been  fulfilled.  Based 
on  this  report,  the  permit  may  be  extended  or  the  lease  renewed.  Normally 
no  other  inspection  is  made. 

To  prevent  environmental  impacts  from  becoming  critical  and  irreversible 
stringent  inspection  is  needed. 

To  be  effective,  an  on-site  inspection  should  be  conducted  by  an  environ¬ 
mental  specialist  well  versed  in  the  applicable  impacts  factors.  Inspections 
should  be  made  on  a  non-scheduled  basis  when  needed  during  the 

life  of  the  lease,  permit,  or  period  of  reclamation.  Whenever  practical, 
the  lease  operator  should  be  present  during  the  inspection  to  ensure  full 
and  on-stream  compliance  with  the  mining  plan  and  lease  or  permit  stipula¬ 
tions. 

A  further  requirement  is  that  the  operator  submit  a  comprehensive  re- 
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port  of  the  reclamation  steps  taken  to  minimize  the  impact  factors.  In 
most  cases  the  rehabilitation  will  be  concurrent  or  follow  closely  the 


extraction  phase  so  that  the  GS  in  their  management  functions  should  be 
informed  of  all  the  reclamation  requirements  and  phases.  Copies  of  the 


operators  report  should  be  submitted  on  an  as  required  basis  to  BLM  and 
GS  during  reclamation  or  the  period  specified.  These  reports  are  available 
for  perusal  by  interested  groups. 


Detailed  Specific  Mitigating  Measures 
The  remainder  of  this  section  lists  all  possible  specific  measures  to 
mitigate  impacts  of  the  various  parts  of  the  described  action. 


Individual  parts  of  the  action  may  impact  environmental  components 
much  the  same  as  other  parts.  However,  the  degree  or  extent  of  the  impact 
is  usually  different  between  actions.  For  instance,  underground  mine  develop¬ 
ment  impacts  soils  and  vegetation  as  severely  as  does  stripping.  The  area 
impacted  is  much  smaller.  For  this  reason  mitigating  measures  for  impacts 
on  soils  and  vegetation  are  discussed  in  detail  under  overburden  -  waste 
piles  -  settling  ponds.  Mitigating  measures  for  impacts  of  underground 
mine  development  on  soils  and  vegetation  appear  neglected.  They  will  con¬ 
tinue  to  appear  neglected  unless  the  remainder  of  this  section  is  read  as 
a  whole  and  not  as  unrelated  parts. 

B.  Exploration 


1.  Off-road  Travel 


The  permit  for  exploratory  operation  using  ORV's  should 


include: 


a. 


An  approved  route  for  ORV  access  to  exploratory  sites. 
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b.  An  approved  plan  for  rehabilitation  of  site  damage  by 
ORV,  including  damage  by  indiscriminate  or  unapproved  use. 

An  access  route  to  the  exploratory  sites  should  be  selected  by  the 
federal  agency  involved,  utilizing  a  landscape  architect,  with  specialists 
in  mining,  wildlife,  soils,  hydrology,  vegetation,  history,  and  archeology, 
as  needed.  Visual  and  physical  impact  upon  the  environment  should  be  the 
overriding  factors  on  which  the  final  route  is  selected.  These  include: 

1.  Minimum  visibility  within  scenic  areas  or  from  traveled  routes. 

2.  Selecting  routes  parallel  to  contours  and  confined  to  land  de¬ 
pressions  when  possible. 

3.  Utilization  of  existing  access  routes  and  disturbed  areas. 

4.  Avoiding  highly  erosive  terrain. 

5.  Avoiding  travel  on  heavy  soils  when  wet. 

6.  Avoiding  travel  on  vegetated  sandy  soils  when  dry. 

Other  investigations  by  the  location  team  are  required  to  determine 
impacts.  A  thorough  research  effort  to  identify  and  inventory  historic 
resources  (trails,  event  site,  structures,  etc.)  in  the  area  to  be  explored 
will  be  necessary  in  order  to  keep  exploration  activities  off  of  and  away 
from  such  resources.  To  facilitate  such  an  inventory,  a  comprehensive 
area  history  should  first  be  prepared. 

Adherence  to  and  enforcement  of  Federal  and  State  laws  and  regulations, 
such  as  the  Antiquities  Act,  Historic  Sites  Act,  and  the  Historic  Preserva¬ 
tion  Act;  along  with  non- intrusion  on  the  environs  of  historic  resources, 
can  do  much  to  mitigate  exploration  impacts.  Historic  objects  and  sites 
revealed  by  exploration  activities  should  be  researched  and  evaluated  prior 
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to  continuance  of  operations. 


The  team  must  consider  the  impact  upon  unique  fish  and  wildlife 
situations,  especially  if  drainages  must  be  crossed  and  wildlife  habitats 
might  suffer.  Sensitive  vegetative  areas  should  be  avoided.  Damage  to 
plant  root  systems  and  top  growth  should  be  minimized  to  assure  reestablish¬ 
ment  of  plant  cover.  Cutting  of  vegetation  should  be  avoided  for  ORV  access, 
if  possible.  Any  vegetation  destroyed  should  be  reestablished  as  outlined 
under  overburden-waste  piles-settling  ponds. 

Time  and  method  stipulations  for  travel  can  be  incorporated  into  the 
prospecting  permit  which  will  mitigate  most  wildlife  impacts.  Crucial 

habitat  areas  can  be  avoided  during  critical  nesting,  breeding,  wintering, 
etc. ,  areas. 

After  all  investigations,  the  proposed  ORV  route  should  be  flagged  by 
the  agency.  The  access  should  be  reviewed  in  the  field  with  the  applicant 
so  all  potential  conflicts  can  be  resolved  prior  to  issuance  of  the  permit. 
Frequent  inspections  by  the  agency  will  help  to  assure  compliance  with  the 
permit.  Failure  on  the  part  of  the  permittee  to  adhere  to  the  stipulations 
should  be  grounds  for  revocation  of  the  permit. 

Both  the  Federal  Aviation  Administration  and  the  State  Game  Commission 
can  establish  minimum  aircraft  flight  elevations  over  waterfowl  refuges 
and  other  critical  wildlife  areas  (USDI,  BLM,  Preliminary  Onshore  Oil  and 
Gas  Environmental  Statement  currently  being  finalized  for  draft  release), 

2.  Drilling 

Measures  to  mitigate  damages  or  actions  resulting  from  drill¬ 
ing  are  as  follows: 


1.  Leave  the  vegetation  on  the  drill  site  or  pad. 

2.  If  grading  is  necessary  at  a  drill  site,  return  the  site  to  the 
natural  grade,  with  the  same  topsoil  and  reestablish  the  native  vegetation. 

3.  Plug  drill  holes  and  scatter  drill  cuttings.  If  drill  cuttings 
contain  toxic  minerals  in  quantity,  keep  them  away  from  water  bodies.  Dis¬ 
pose  of  by  burial  deep  enough  to  avoid  leaching. 

4.  Seal  all  aquifers  if  they  contain  undesirable  water. 

5.  If  good  water  is  available  in  a  drill  hole  and  it  is  needed  in 
the  area,  insure  that  it  is  properly  used,  transported  and  does  not  create 
erosional  or  other  problems. 

6.  Encourage  proper  drilling  by  a  public  agency  so  the  data  would  be 
available  to  all  interested  parties.  This  would  resolve  the  need  for 
competitive  companies  to  drill  the  same  area  with  consequent  added  environ¬ 
mental  impact. 

7.  Restrict  drilling  on  steep  slopes  or  highly  erosive  soils  where 
permanent  damage  could  be  encountered. 

8.  Take  advantage  of  natural  benches,  rims  or  other  level  areas. 

9.  If  drilling  cannot  be  done  without  irreparable  damage,  do  not 
allow  drilling. 

3.  Excavations 

The  excavations  referred  to  in  this  section  are  only  those 
trenches  and  pits  dug  for  the  exploration  of  coal. 

Measures  to  mitigate  environmental  impacts  include: 

1.  Restrict  the  size  of  the  pit  to  as  small  an  area  as  is  needed. 

2.  Topsoil  should  be  stored  next  to  the  cuts,  to  be  returned  as  soon 
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as  the  temporary  need  is  fulfilled. 


3.  Small  cuts  or  pits  should  be  graded  to  a  4:1  slope,  large  pits 
or  sample  areas  may  only  require  a  3:1  slope. 

4.  If  good  water  stays  in  any  of  the  excavations,  consideration  of 
its  use  should  be  made  with  other  users  of  the  area. 

5.  If  there  is  significant  potential  for  sediment  damage  to  aquatic 
habitat  or  spawning  beds  downstream,  the  use  of  erosion  control  structures 
can  be  helpful  in  trapping  sediment  while  revegetation  is  accomplished. 

C.  Development  and  Operation 
1.  Underground  Mines 


Possibly  the  most  serious  problem  to  mitigate  as  a  result  of 
underground  mining  is  subsidence.  Deep  mining  will  minimize  the  surface 
effects  of  subsidence.  Subsidence  can  be  controlled  in  some  degree  by 
backfilling  with  waste,  fly  ash,  sand  and  gravel  or  other  available  material. 
Not  only  does  this  help  fill  the  void,  but  it  may  provide  a  place  to  get 
rid  of  unwanted  waste  material  from  the  surface.  Research  is  being  done 
by  the  Bureau  of  Mines  in  Wyoming  and  Pennsylvania  to  pump  material  back 
underground.  Another  method  to  control  subsidence  is  to  cause  the  under¬ 
ground  mined  area  to  collapse  uniformly  or  at  a  predetermined  rate.  This 
will  reduce  holes,  cracks,  and  other  hazards  and  permit  rehabilitation  at 
the  earliest  possible  time.  Blasting  can  be  used  to  induce  systematic 
caving.  This  may  work  in  undeveloped  areas  but  it  can  cause  major  problems 
under  towns,  roads,  reservoirs,  etc.  A  third  mitigating  measure  is  to 
leave  adequate  support  in  the  mined  area  so  that  the  roof  does  not  collapse. 
This  method  may  leave  large  reserves  of  coal  unmined.  Another  alternative 


is  not  to  mine  coal  by  underground  methods  where  subsidence  can  be  a 
problem.  If  subsidence  is  a  problem  and  the  coal  seam  is  within  economic 
limits  of  surface  mining,  strip  mining  can  prevent  this  problem.  Subsidence 
should  be  a  consideration  in  developing  an  underground  mine  plan.  Do  not 
mine  where  subsidence  would  eliminate  an  endangered  animal  species.  Hazard¬ 
ous  areas  should,  if  possible,  be  fenced  against  people  and  animals. 

Waste  material  from  underground  mines  is  further  treated  in  the  section 
on  overburden-waste  pits-settling  ponds.  Another  major  problem  to  mitigate 
from  underground  mines  is  waste  water.  Mines  can  be  sealed  so  that  they  do 
not  drain  into  the  surface  water.  Treatment  facilities  can  be  built  to 
neutralize  mine  drainage  (Spaulding  and  Ogden,  1968) .  Limestone  or  calcium 
oxide  can  be  added  to  acid  waters.  Calcium  sulphate  or  gypsum  can  help  to 
neutralize  alkaline  water.  Other  methods  and  chemicals  are  used.  Iron 
hydroxide  produced  in  acid  mine  waters  is  an  effective  absorbent  for  many 
trace  elements.  Subsequent  removal  of  the  iron  hydroxide  is  an  effective 
way  to  remove  many  of  the  trace  elements. 

Contamination  of  underground  aquifers  can  be  mitigated  by  keeping  the 
mines  pumped  out.  Care  should  be  taken  not  to  fracture  the  beds  next  to 
the  coal  seam  to  prevent  the  mine  water  from  mixing  with  other  aquifers 
after  the  mine  is  abandoned.  A  further  discussion  of  protection  of  aquifers 
will  be  found  under  overburden-waste  piles-settling  ponds. 

All  abandoned  shafts,  drifts,  or  portals  are  required  to  be  sealed 
or  caved  in  to  prevent  children,  wildlife  or  domestic  animals  from  entering 
an  unsafe  situation.  Any  holes  or  pits  caused  by  subsidence  should  also  be 
safely  covered. 
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Ivm.cra  piling  crossoars  against  the  roof  for  support.  This  is  tf 
West  Virginia. 
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mine  near  Fairmount, 
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Mitigation  to  protect  against  underground  fires  is  covered  by  exist¬ 
ing  laws.  Federal  safety  regulations  require  proper  sealing  and  fire 
fighting  plans.  Government  engineers  are  responsible  for  safe  working 
conditions  underground.  All  underground  mining  operations  are  regularly 
examined . 

To  mitigate  or  prevent  fires  in  coal  storage  piles  the  coal  should  be 
layered  and  compacted  with  gentle  side  slopes.  Conical  piles  tend  to 
develop  spontaneous  heating  (Paulson,  et  al,  1973). 

In  some  situations  there  may  be  other  mineral  values  besides  coal  to 
be  considered.  Underground  coal  mining  should  be  done  in  such  a  manner  to 
protect  and  allow  development  of  other  minerals.  Some  mitigating  factors 
would  include: 

1.  Providing  maps  of  all  underground  mines  showing  depth,  size,  and 
direction  of  opening,  type  of  mining  used,  whether  or  not  the  roof  had 
collapsed  and  the  date  of  mining. 

2.  Other  information  from  underground  mines  should  include  the  struc¬ 
ture,  type  of  rock,  stability  and  any  other  known  mineral  values. 

This  data  would  help  to  mitigate  the  loss  of  other  mineral  values 
and  promote  the  safety  of  other  mining  operations  within  an  area. 

The  visual  impact  of  mine  mouth  portals  can  be  mitigated  to  a  certain 
extent  by  selecting  a  site  away  from  public  roads.  If  the  portal  cannot 
be  moved,  it  can  be  made  to  blend  with  the  surroundings.  In  developing  new 
portal  access  the  esthetic  impact  on  the  surrounding  area  should  receive 
consideration  along  with  the  best  grade,  site  or  shipping  point.  If  old 
portals  cannot  be  moved,  they  can  be  screened  and  have  trash,  old  buildings 
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aii  snails,  drifts,  or  portals  that  are  no  longer  used  are  sealed  or  caved  in  to  prevent  children,  wilt 
ife,  or  domestic  animals  from  entering  an  unsafe  situation. 
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and  waste  material  cleaned  up  around  them. 

To  mitigate  archeological  impacts  refer  to  section  on  overburden-waste 
piles-settling  ponds. 

Minor  impacts  of  underground  mining  upon  topography,  soils,  vegetation, 
wildlife,  timber  production,  recreation,  historic  and  geologic  human  interest 
values  can  be  mitigated  by  appropriate  techniques  discussed  later  under  over- 
burden-waste  piles-settling  ponds. 

Possible  mitigating  measures  to  deal  with  impacts  on  wild  horses  and 
burros  will  also  be  found  there. 

2.  Overburden-waste  piles-settling  ponds 

a.  Geology 

Coal  fires  would  change  the  geology  of  an  area.  Ade¬ 
quately  compact  and  sufficient  earth  cover  over  all  exposed  coal  faces  ex¬ 
clude  air  and  prevent  coal  fires. 

b .  Topography 

Impacts  on  topography  should  be  mitigated  to  the  extent 
necessary  to  mitigate  impacts  on  hydrology,  soils,  vegetation,  wildlife, 
ultimate  land  uses  and  aesthetics.  Mitigation  measures  will  be  subsequently 
discussed  as  appropriate. 

c.  Climate,  air 

Revegetation  should  follow  mining  as  quickly  as  possible 
to  reduce  dust  in  the  air  and  to  restore  the  original  albedo  of  the  surface. 
To  prevent  blowing  of  fine  material  from  waste  piles  and  settling  ponds, 
sprinkle  with  water. 

Fires  in  waste  piles  can  best  be  avoided  by  first  spreading  and  com- 
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Two  seams  were  mined  at  the  Big  Horn  No.  2  near  Sherdian,  Wyoming. 


Natural  arch  left  after  coal  mining. 
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pacting  any  waste  with  a  high  coal  content.  Such  compacted  layers  should 
be  covered  with  compacted  dirt.  Once  a  fire  is  burning,  it  can  best  be  put 
out  by  digging  it  out  and  spreading  the  burning  and  hot  unburned  fuel.  This 
in  effect,  cools  it  to  the  point  where  burning  ceases.  Water  would  further 
cool  and  take  away  the  oxygen  necessary  for  combustion. 

d.  Hydrology 

Waste  piles,  coal  storage  piles  and  settling  ponds  must 
be  located  so  they  can’t  be  washed  away. 

If  drainage  or  seepage  will  be  a  problem,  the  surface  beneath  sites  of 
waste  piles,  coal  storage  piles  and  settling  ponds  should  be  stripped  of 
topsoil,  which  is  to  be  stored  for  later  use.  It  should  then  be  made 
impermeable  by  treating  with  bentonite  or  other  sealant. 

Waste  or  coal  storage  piles  should  be  surrounded  by  berms  and  drainage 
from  them  and  from  mines  as  well  routed  through  the  settling  pond.  Berms 
and  ponds  should  be  big  enough  to  handle  maximum  intensity  (100  year)  storms 

Refer  back  to  underground  mining  for  measures  to  mitigate  mine  water 
pollution  problems. 

Route  run-off  around  disturbed  and  operating  areas.  Culverts  may  be 
needed  to  reduce  erosion  while  moving  this  water. 

Results  from  mitigating  sedimentation  and  pollution  should  be  monitored 
Changes  in  methods  must  be  made  if  necessary. 

Mixing  or  disruption  of  subsurface  aquifers  can  be  mitigated  by  avoid¬ 
ing  those  of  special  importance  to  an  area.  These  important  aquifers  can 
be  identified  only  by  advance  drilling  studies  which  determine  the  quality 
and  quantity  of  their  yield  and  the  existing  or  potential  uses  dependent 
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on  them.  Once  disturbed  by  surface  mining,  they  cannot  be  reestablished, 
although  water  from  them  might  be  salvaged  and  put  to  use. 

In  the  west,  where  salinity  in  soils  and  water  is  likely  to  be  a  prob¬ 
lem,  mine  drainage  and  waste  water  should  be  contained  as  previously  discussed 
Water  should  then  be  disposed  of  by  evaporation  or  its  quality  improved  by 
desalting  or  dilution. 

Good  water  can  be  stored  during  periods  of  high  run-off  to  use  to  dilute 
poor  quality  water  released  to  streams  during  periods  of  low  run  off.  This 
does  not  solve  the  total  problem  but  makes  the  impact  less  significant  at  any 
time.  It  should  not  be  done  in  the  Colorado  River  drainage. 

Injection  of  poor  quality  water  into  poor  quality  underground  aquifers 
is  questionable  mitigation  because  its  fate  once  underground  is  uncertain. 

Trace  minerals  and  dissolved  solids  may  be  removed  by  iron  or  aluminum 
f locculants  or  membrane  filtration.  Research  is  underway  to  determine 

more  effi¬ 
cient  methods  to  remove  them. 

Warm  mine  waters  in  Alaska  should  be  stored  in  ponds  to  cool.  Release 
them  to  streams  during  high  run-off. 

Below  the  disturbed  areas  at  mines,  washing  plants,  and  stripping  and 
open  pit  operations,  sediment  traps  sufficient  to  handle  100  year  storms 
should  be  built. 

e.  Soils  and  Vegetation 

Techniques  for  revegetating  spoil  banks  in  the  East 

have  been  generally  agreed  upon  " - we  know  reasonably  well  what  species  will 

or  will  not  grow,  where  they  will  grow,  what  they  require  to  make  them  grow 


IV-28 


and  their  effective  use  for  reclamation  purposes.  We  also  know  that  90 
percent  or  more  of  the  spoil  areas  in  the  Northeast  will  support  vegetative 
growth  sufficient  to  stabilize  spoil  areas - (Ruffner  1973). 

Ruffner  excepted  steep  unstable  areas,  erosive  areas  with  water  im¬ 
properly  disposed  of,  and  acid  or  toxic  spoils. 

Mining  must  be  limited  to  slopes  on  which  slides  are  unlikely  to  occur. 
Acceptable  slopes  depend  on  ability  of  spoils  to  resist  shearing  stress  and 
other  factors,  including  the  mechanical  and  physical  characteristics  of  the 
surface  on  which  they  are  placed  (Williams,  George  P.  Jr.  1973). 

In  the  wetter  coal  provinces  and  wetter  biomes  or  portions  of  biomes 
in  other  provinces,  vegetation  can  generally  be  re-established. 

Experience  in  West  Germany,  where  lignite  mining  causes  re-location  of 
entire  communities,  shows  the  benefit  of  removing  topsoil  and  later  replac¬ 
ing  it  for  agricultural  or  forest  production.  With  the  coal  industry  nation 
alized  since  1947  in  the  United  Kingdom,  topsoil,  subsoil,  and  overburden 
are  treated  separately,  and  mined  land  is  restored  to  productive  use.  (Coun 
cil  on  Environmental  Quality-1973). 

Coupled  with  experience  and  knowledge  already  existing  in  the  United 
States,  restoration  of  mined  lands  under  sub-humid  conditions  seems  likely. 
This  is  in  spite  of  the  fact  that  in  a  national  study  of  689  sites  in  the 
United  States,  effective  plant  cover  had  been  established  on  only  about 
29  percent,  cover  was  inadequate  on  53  percent,  and  18  percent  were  unsuited 
to  plant  growth.  (Ruffner,  1973). 

In  the  drier  biomes  and  parts  of  them  in  the  semi-arid  West,  rehabili¬ 
tation  is  still  in  an  experimental  stage.  There  are  many  "unanswered  ques- 
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tions  about  revegetation  in  the  far  West - None  of  the  (reclamation) 

P  j  cts  has  continued  for  an  adequate  time  to  demonstrate  that  the  vege¬ 
tation  will  be  successful”,  (Council  on  Environmental  Quality  -  1973). 

"No  significant  progress  has  been  made  in  revegetating  reclaimed  strip- 
mined  areas  at  the  relatively  arid  Black  Mesa  and  Navajo  sites.  Strip 
mining  reclamation  for  semi-arid  areas  is  in  an  experimental  stage",  (USDI 


Study  Management  Team  for  the  — ,  1972).  Natural  vegetation  was  very  sparse 
Of  great  importance  in  the  West,  but  of  help  in  the  East,  would  be  strip 
mining,  where  practical,  in  a  northeast-southwest  direction.  This  would 
align  soil  piles  to  expose  the  least  amount  of  surface  to  the  south  and 

west.  South  and  west  slopes  are  more  difficult  to  grow  plants  on  because 
they  are  hotter  and  drier. 


Measures  to  mitigate  the  impact  on  soils  and  vegetation  from  overburden 
removal  and  stockpiling  must  be  planned  before  mining  commences.  Core  drill¬ 
ings  of  overburden  materials  need  to  be  analyzed  by  stratigraphy  or  depth 
classes  for  physical  characteristics  capability  of  weathering  into  soil  size 
particles  (Brube  et.al.,  1973).  Analyses  should  also  be  made  for  essential 
plant  nutrients  and  toxic  materials.  Sodium  is  a  primary  problem  in  the 
West.  Acidity  is  the  primary  problem  in  the  East.  Local  experience  is 
needed  to  determine  which  quantitative  tests  are  needed.  An  intensive  soil 
inventory  of  the  area  to  be  disturbed  is  required  prior  to  any  disturbance. 
Soil  inventories  must  include  enough  laboratory  data  on  chemical  and  physical 
properties  so  intelligent  decisions  may  be  made  concerning  the  soils 
resource  both  on-site  and  on  affected  off-site  areas.  Tables  of  soil 
characteristics,  uses,  and  limitations  are  included  in  descriptions  of  the 
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environment . 


The  ultimate  goal  is  to  restore  vegetation  on  disturbed  areas.  The 
importance  of  doing  this  is  brought  out  by  the  statement,  "Area  mining  in 
the  far  West  may  well  be  unacceptable  unless  vegetation  can  be  re-established." 
(Council  on  Environmental  Quality  1973  p.  2) 

Minimizing  the  area  on  which  soils  are  disturbed  and  vegetation  destroyed 
I  is  of  primary  importance. 

Four  actions  absolutely  necessary  to  protect  soils  during  and  to  suc¬ 
cessfully  re-establish  vegetation  after  mining  are: 

1.  Stockpiling  of  topsoil. 

2.  Shaping  spoil  or  waste  piles  to  simulate  natural  topography,  in¬ 
cluding  backfilling  the  last  area  mined  so  no  highwall  exists,  re¬ 
establishing  natural  drainage  ways,  and  eliminating  steep  slopes. 

3.  Re-distributing  topsoil  over  the  spoil  piles. 

4.  Protecting  the  area  from  erosive  forces  of  wind  and  rain. 

Sindelar ,  Hodder,  and  Majerus,  (1973),  reported  that  replacement  of 

topsoil  can  significantly  increase  establishment  and  production  of  vegeta¬ 
tive  cover  on  reshaped  mine  spoils.  They  also  state,  Many  materials  may 
function  as  substrata  for  plant  growth  by  acting  as  a  nutrient  and  moisture 
pool  and  by  providing  mechanical  support  for  plants.  Overburden  of  satis¬ 
factory  texture  and  chemical  and  physical  properties  may  serve  as  a  suitable 
growth  medium  for  vegetation  with  replacement  of  plant  nutrients  as  they 
are  used.  But  many  other  manipulations  and  modifications  of  overburden  are 
necessary  to  produce  a  life  support  system  for  permanent  plant  communities 
on  surface  mined  lands." 
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Where  practicable,  topsoil  should  be  stripped  from  the  site  and  stockpiled  for  replacement  after 
work  has  been  completed  and  the  area  is  ready  for  rehabilitation.  Sorghum  ranging  up  to  2  feet  high 
was  grown  without  irrigation  on  reclaimed  soil  in  this  test  plot  at  the  new  Belle  Ayre  mine  of  Amax 
Coal  Company,  about  10  miles  south  of  Gillette,  Wyoming. 


Topsoil  stockpiles  should  be  seeded,  mulched  or  covered  to  prevent  soil  erosion  if  they  are  to  remain 
over  a  winter  season. 
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They  reported  in  Montana  that  between  four  and  eight  inches  of  topsoil 
redistributed  on  a  3:1  slope  were  adequate. 

Sutton  (1973)  and  Hodder  (1973)  support  the  practice  of  putting  top¬ 
soil  back  on  top  if  it  exists  to  begin  with. 

Moving  topsoil  from  another  area  is  not  acceptable  if  either  area  will 
then  be  unable  to  support  enough  vegetation  to  protect  the  area  against 
erosion.  Guard  against  leaching  (by  percolation)  of  greater-than-normal 
amounts  of  toxic  material  on  both  areas. 

Topsoil  should  be  placed  in  its  final  position  as  soon  as  possible 
after  its  removal.  Its  quick  use  will  take  advantage  of  any  live  native 
seed  or  root  stocks  it  contains.  If  not  used  within  a  year,  stored  stop- 
soils  should  be  revegetated  or  otherwise  protected  against  loss  due  to 
wind  or  water  erosion. 

Populations  of  soil  microorganisms  fluctuate  very  rapidly  (Russell,  1950). 
They  may  fluctuate  as  much  as  40  million  per  gram  of  soil  within  a  24-hour 
period.  Proper  use,  handling,  and  storage  of  chemicals  can  minimize  spill¬ 
age  which  harms  soil  organisms.  Incorporating  organic  materials,  especially 
litter  and  manure,  in  the  re-distributed  topsoil  will  accelerate  soil  or¬ 
ganism  population  growth. 

Knowledge  is  very  limited  as  to  the  fate  of  soil  organisms  during  min¬ 
ing  operations.  Some  research  is  presently  underway  in  England  but  results 
are  not  available. 

In  the  West  where  topsoil  may  not  exist  or  it  and  subsoil  are  too  thin 
to  allow  early  re— vegetation,  the  next  best  thing  is  to  bury  the  commonly 
occurring  fine  textured,  saline  and/or  sodic  earth  material.  (Hodder  1973). 
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If  not  used  within  a  year,  topsoil  should  be  revegetated  or  otherwise  protected  against  wind  and 
water  erosion. 


(Dark)  1.  Topsoil  of  4"  depth  placed  on  raw  spoils  graded  to  a  3:1  slope.  (Light)  2.  Topsoil  of  0" 
depth  placed  on  raw  spoils  graded  to  a  3:1  slope.  (Dark)  3.  Topsoil  of  8"  depth  placed  on  raw  spoils 
graded  to  a  3:1  slope.  (Light)  4.  Topsoil  of  0"  depth  placed  on  raw  spoils  graded  to  a  3:1  slope. 
(Dark)  5.  Topsoil  of  8"  depth  placed  on  raw  spoils  graded  to  a  3:1  slope.  (Light)  6.  Topsoil  of  0" 
depth  placed  on  raw  spoils  graded  to  a  3:1  slope.  (Dark)  7.  Topsoil  of  2”  depth  placed  on  raw  spoils 
graded  to  a  3:1  slope. 
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Suitable  covering  material  may  occur  somewhere  in  overburden  profile. 

Problem  materials  are  usually  found  in  greater  quantity  with  increas¬ 
ing  depth.  (Sandoval,  et.al.,  1973). 

Sandoval,  Bond,  Power  and  Willis  (1973)  surmised,  for  fine  textured 
sodic  spoil  materials,  that  a  period  of  several  years  might  be  required  for 
adequate  rehabilitation.  They  suggested  that  the  sodic  conditions  may  be 
overcome  by  applying  gypsum  and  leaching  the  sodium  so  it  is  below  the 
rooting  zone  or  redistributing  the  topsoil.  Sindelar,  et.al.,  1973  are 
currently  studying  the  possibilities  of  having  a  buffer  material  between 
extremely  adverse  spoil  and  topsoil.  Results  from  these  studies  are  not 
available.  They  are  trying  to  stop  upward  movement  of  salt  in  spoil  banks. 
Such  movement  has  plagued  many  western  irrigation  projects. 

Acid  soils,  more  common  in  the  East,  or  any  other  spoil  material  un¬ 
suitable  for  plant  growth  must  also  be  buried  below  rooting  depth. 

Placing  light-colored  material,  if  suitable  for  plant  growth,  on  top 
would  reduce  soil  surface  temperature  and  aid  in  growing  plants.  (Sutton, 
1973). 

Soil  and  spoil  material  require  certain  properties  favorable  for  plant 
growth  before  complete  rehabilitation  can  be  achieved. 

Acidity  may  be  treated  by  adding  lime.  The  lime  equivalent  needs  to 
be  known  as  large  amounts  of  lime  could  be  required  initially  and  at  re¬ 
gular  succeeding  intervals  to  maintain  the  desired  pH  level.  Vogel,  1972, 
suggests  that  one  treatment  of  acid  layers  that  cannot  be  buried  properly 
is  to  leave  them  in  situ.  That  is — not  mined. 

Neutralization  of  acid  spoils  is  possible  with  the  addition  of  alka- 
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line  fly  ash  which  may  also  contain  boron,  phosphorus,  and  zinc  that  are 
necessary  for  plant  growth.  Fly  ash  may  also  improve  soil  texture.  (Capp 
and  Gilmore,  1973). 

Addition  of  sewage  sludge  or  manure  can  neutralize  acid  or  alkaline 
soils,  or  spoils,  improve  structure  and  water  holding  capacity,  and  pro¬ 
vide  plant  nutrients.  (Dean  and  Havens,  1971;  Gordon,  1969;  Peterson  and 
Gschwind  -  1973;  Sutton,  1973;  Sapper  and  Mardos,  1972).  Sutton,  1973, 
states,  "Several  years  will  be  required  before  there  will  be  enough  im¬ 
provement  in  the  untreated  portion  (below  zone  of  mixing  of  spoil  with 
sewage  sludge,  manure  or  limestone  or  below  a  topsoil  layer)  of  highly 
pyritic  spoils  to  support  plant  roots." 

As  with  fly  ash,  sewage  sludge  and  manure  must  be  tilled  into  the 
soil  or  spoil  and  growth  of  roots  is  initially  limited  to  the  depth  of  mix¬ 
ing. 

Mixing  of  sewage  sludge,  manure,  or  other  material  high  in  organic 
matter  apparently  is  not  as  acceptable  as  replacement  of  topsoil. 

Slopes  or  re-shaped  spoils  and  waste  should  not  exceed  33%  in  wetter 
provinces  and  biomes.  In  pinon- juniper  and  areas  with  less  than  8  inches 
annual  precipitation,  northeast  and  southeast  facing  slopes  should  not  ex¬ 
ceed  20%  and  25%  respectively.  (U.S.E.P.A.  1972). 

Steep  slopes  on  the  periphery  of  the  spoil  bank  area  are  very  conducive 
to  erosion  by  rills,  gullies,  or  mass  movement.  Wischmeier  and  Smith,  1965, 
have  shown  that  water  erosion  is  influenced  exponentially  (1.4  power)  by 
slope.  The  S  (slope)  factor  in  their  erosion  formula  is  5.38  for  a  30% 
slope,  8.10  for  a  40%  slope,  and  14.2  for  a  60%  slope.  One  may  see  that 
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steep  peripherial  slopes  have  tremendous  potential  to  be  the  source  of 
erosion  and  subsequent  off-site  sedimentation.  Sindelar,  et.al.,  1973  re¬ 
ported  that  no  serious  difficulties  were  experienced  in  stabilizing  topsoil 
on  a  2  1/2:1  gradient,  but  tilling  and  seeding  with  farm  machinery  were 
impossible.  Unfortunately,  their  work  has  not  gone  on  long  enough  so  that  a 
40%  slope  can  be  accepted.  Kentucky’s  mined  land  reclamation  law  requires 
the  operator  to  backfill  to  the  top  of  the  highwall  and  grade  to  original 
contour,  eliminate  spoil  peaks,  bury  acid  forming  materials  and  revegetate. 

Surface  configuration  of  the  reshaped  spoil  banks  was  shown  by  Sindelar, 
et.al,  1973,  to  be  very  important  in  the  west.  They  reported  a  distinct 
advantage  in  manipulating  the  surface  of  shaped  areas  into  configurations 
which  limit  runoff  and  encourage  infiltration  of  precipitation.  The  most 
efficient  treatment  was  gouging  on  the  contour.  Gouged  basins  trapped  sedi¬ 
ment  and  snow,  reduced  runoff,  and  aided  in  moisture  storage  within  the 
materials. 

Reshaped  spoil  areas  that  are  compacted  by  equipment  to  such  a  degree 
that  root  penetration  or  permeability  is  seriously  affected  should  be 
chiseled  to  an  adequate  depth  to  permit  revegetation. 

Tabler  (1973)  has  found  that  properly  designed  snow  fences  can  retain 
most  of  the  moisture  coming  as  snow.  Thus,  at  Kemmerer ,  Wyoming,  more  than 
4.5  inches  out  of  a  total  of  9  inches  of  precipitation  coming  annually  could 
be  saved. 

In  the  East,  mechanical  methods  for  keeping  moisture  on  a  disturbed 
area  to  help  get  plant  growth  started  include  "seed  ledges  and  furrow 
grading"  (Riley,  1973;  Jones,  et  al,  1973). 
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Potential  water  erosion  from  spoil  areas  or  rehabilitated  areas  may  be 
calculated  before  mining  by  knowing  the  characteristics  of  the  overburden 
and  how  it  is  to  be  reshaped  (Wischmeier  and  Smith,  1965;  Wischmeier,  John¬ 
son,  and  Cross,  1971;  and  USDA,  1972).  The  amount  of  protection  needed  for 
a  defined  level  of  erosion  must  then  be  determined.  This  protection  may  be 
provided  by  vegetation,  redistribution  of  desert  pavement  or  spoil  boulders 
or  artificial  cover.  In  the  most  arid  areas,  hard  surfacing  of  spoils 
might  be  studied.  Such  surfaces  create  artificial  watersheds.  They  could 
yield  water  of  extremely  high  quality.  Maintenance  requirements  would  be 
perpetual.  If  caught  in  covered  reservoirs  immediately  downstream,  loss 
through  evaporation  could  be  minimized.  Research  into  such  a  technique 
would  require  complete  environmental  and  benefit-cost  analysis. 

Drainage  problems  involving  surface  water  can  be  lessened  by  direct¬ 
ing  water  around  the  disturbed  area,  but  such  action  must  not  create  new 

problems.  The  new  drainageways  must  be  able  to  handle  the  water  and  re¬ 
main  stable. 

Potential  wind  erosion  cannot  be  quantified  like  water  erosion  at 
this  time.  Wind  erosion  is  quite  significant,  especially  on  sandy  soils. 
Nielson  and  Peterson,  1972,  reported  that  chemical  binding  agents  on  areas 
susceptible  to  wind  erosion  have  been  used  with  good  short  term  results. 

Long  term  results  are  not  known.  Soils  tables  in  Section  II  identify  some 
soil  series  which  have  a  severe  or  very  severe  wind  erosion  hazard.  Soils  • 
identified  as  such  usually  have  sandy  loam  or  sand  surface  textures. 

To  reduce  or  eliminate  off-site  problems  caused  by  coal  mining,  several 
methods  can  be  used.  For  strip  mining  on  slopes,  dikes  below  the  disturbed 
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Surface  has  been  prepared  and  seeded  on  the  contour  to  limit  runoff. 


Potential  water  erosion  from  spoil  areas  or  rehabilitated  areas  may  be  calculated  before  mining  by 
knowing  the  characteristics  of  the  overburden  and  how  it  is  to  be  reshaped. 
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Shaping  spoil  or  waste  piles  to  simulate  natural  topography,  including  backfilling  the  last  area  mined 
so  no  highwall  exists,  re-establishing  natural  drainage  ways  and  eliminating  steep  slopes. 


Area  needs  protection  from  erosive  forces  of  wind  and  rain. 
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area  can  confine  any  waters  poisonous  to  vegetation.  To  serve  the  same 
purpose  in  flatter  areas,  berms  can  be  used  (Peterson  and  Gschwind,  1973). 

To  eliminate  the  possible  over-fertilization  of  downstream  waters  and 
related  effects  on  plants,  "nutrient  barriers"  (dense  vegetation  surrounding 
disturbed  areas)  may  prove  beneficial,  (Peterson  and  Gschwind  -  1973). 

Use  of  flocculants  in  settling  ponds  may  be  necessary  to  control  sed¬ 
imentation  (McCarthy,  1973). 

In  addition,  for  acceptable  re-establishment  of  vegetation: 

1.  Collect  base-line  data  describing  the  quantity  and  quality  of 
vegetation  before  disturbance. 

2.  Select  desirable  plants  which  will  grow  permanently  in  the  envir¬ 
onment  . 

3.  Nourish  and  care  for  the  plants  until  they  can  sustain  themselves 
while  not  receiving  more  care  than  adjacent  vegetation. 

Baseline  data  will  serve  as  a  possible  target  during  rehabilitation 
and  can  be  used  to  finally  measure  what  has  been  lost  or  gained  as  a  result 
of  coal  mining. 

Selection  of  plants  to  be  grown  is  especially  important  in  the  semi- 
arid  and  arid  west.  Native  species,  even  ecotypes  (plants  from  the  particu¬ 
lar  location),  usually  prove  more  successful  than  plants  from  more  distant 
areas.  (Ward,  1969). 

Northeast  and  southwest  facing  spoil  slopes  require  different  kinds  of 
plants  and  different  amounts  of  seed. 

Mixtures  of  grass,  forbs,  and  brush  should  be  used  to  avoid  the  hazard 
of  monocultures  (plants  of  only  one  kind  growing  in  an  area) .  Experience 
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Base  line  data  will  serve  as  a  possible  target  during  rehabilitation.  This  test  plot  at  the  Decker  mine 
in  Montana  will  determine  the  most  desirable  vegetation  for  the  area. 
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Se|ect|on  of  plants  to  be  grown  is  especially  important  in  the  semi-arid  and  arid  west.  Test  plots 
such  as  this  one  can  help  preplan  rehabilitation. 
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Test  planting  trees,  shrubs,  four  wing  salt  bush  and  squirrel  tail. 


Many  mining  companies  are  conducting  rehabilitation  (experiment)  using  a  wide  variety  of  native 
and  exotic  grasses,  forbs,  and  brush. 
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with  serious  pest  attacks  in  wheat,  corn,  black  locust,  etc.  should  provide 
the  lesson.  Use  of  many  species  can  be  a  form  of  natural  biological  pest 
control,  (Knight  -  1969). 

Brush  is  of  value  for  its  windbreak,  snow  fence  and  shading  effects. 

Revegetating  waste  piles  and  settling  ponds  can  be  very  difficult. 

They  must  be  covered  with  topsoil  if  they  contain  toxic  substances.  Plac¬ 
ing  a  buffer  material  between  the  piles  or  ponds  and  topsoil  could  be  bene¬ 
ficial.  However,  research  is  not  complete  enough  to  draw  conclusions  (Sin- 
delar,  et  al,  1973).  Wind  erosion  from  dried  up  settling  ponds  may  be  re¬ 
duced  by  applying  chemical  agents  which  bond  the  particles.  Mulches  and 
boulders  may  also  be  utilized  for  controlling  wind  erosion. 

All  seeding  should  include  dryland  alfalfa  or  some  other  plant  that 
can  fix  nitrogen  naturally  in  the  soil.  Any  legume  seed  should  be  innocu- 
lated  with  the  correct  species  of  micorrhizal  fungi  before  sowing. 

The  roots  of  different  plants  also  use  the  soil  differently.  Grasses 
are  relatively  shallow  rooted  (18"-24")  while  forbs  and  brush  can  have  shall 
roots  and  also  have  more  roots  extending  to  much  greater  depths.  Thus,  a 
variety  of  plants  uses  an  area  more  completely.  At  least  some  are  likely 
to  survive  under  a  wide  range  of  weather  conditions. 

As  a  last  resort  in  areas  with  8”  to  10"  of  precipitation  and  saline 
soils,  exotic  Russian  Wildrye  may  be  the  only  hope. 

Sindelar  et.al.,  1973,  are  conducting  rehabilitation  experiments  using 
a  wide  variety  of  native  and  exotic  grasses,  forbs,  and  brush. 

Use  of  pioneer  (nurse)  crops  may  be  beneficial.  In  semi-arid  areas, 
they  may  hurt  chances  of  establishing  permanent  vegetation  cover  (Thirgood, 


IV-44 


To  mitigate  the  adverse  visual  impacts  of  mined  areas  they  should  be  shaped  to  form  non-erosive 
gradients,  natural  drainage  patterns  should  be  reestablished  to  the  extent  possible.  This  reclaimed 
land  is  crownvetched  near  Cadiz,  Ohio. 


Spoil  areas  should  be  promptly  revegetated  to  grasses,  forbs,  shrubs  and  trees. 
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1973). 


Time  of  seeding  to  best  use  natural  moisture  as  it  comes  is  also 
important.  This  is  particularly  important  in  semi-arid  western  regions  and 
recommended  times  for  seeding  are:  Northern  Great  Plains  -  late  fall  or 
early  spring;  Southwest  -  late  summer;  and  Intermountain  Colorado,  Utah, 
and  Wyoming  -  fall,  just  prior  to  first  snows. 

Seeds  should  be  placed  at  the  proper  depth.  Soil  coverage  is  highly 
desirable  but  various  mulches  provide  a  substitute. 

Cook,  et.al.  (1970)  stated  that  for  seed  to  grow,  it  must  be  kept 
constantly  moist  (not  wet)  for  two  to  three  weeks. 

Mulches  are  effective  agents  to  reduce  wind  and  water  erosion  hazard, 
slow  surface  evaporation,  conserve  soil  moisture,  and  reduce  soil  tempera 
ture.  Sindelar,  et.  al. ,  1973,  reported  that  disced  in  straw  makes  an 
excellent  mulch.  There  are  commercial  mulches  on  the  market  that  may  be 
sprayed  on  the  surface.  There  are  mats  made  of  various  materials  which  also 
may  be  used  for  the  above-mentioned  purposes.  Local  knowledge  of  soil,  cli¬ 
mate  and  vegetative  requirements  is  needed  to  determine  if  and  what  kind  of 
mulches  may  be  beneficial. 

Coal  mine  spoils  in  the  U.S.  are  universally  low  in  nitrogen  and  phos¬ 
phorous  and  where  acid  conditions  exist  aluminum  and  manganese  toxicity  may 
be  expected  (Berg  and  May,  1969;  Berg  and  Vogel,  1968;  Sandoval  et.al., 

1973,  and  Sindelar  et.al.,  1973).  However,  where  overburden  is  blasted  with 
ammonium  nitrate,  soils  may  not  be  deficient  in  nitrogen. 

To  establish  seedlings  will  require  some  artificial  fertilization  usually 
with  nitrogen  and  phosphorus,  and  irrigation.  Neither  of  these  artificial 
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aids  to  re-vegetation  can  be  continued  indefinitely  but  must  be  withdrawn 
slowly  until  the  new  vegetation  can  survive  under  natural  conditions.  How¬ 
ever,  nitrogen  and  phosphorus  fertilizing  programs  must  include  maintenance 
applications  following  the  initial  applications  to  perpetuate  the  desired 
vegetative  cover. 

Artificial  fertilizer  must  be  used  with  care  to  avoid  the  possibility 
of  its  contaminating  downstream  water  (Porter,  1969). 

Protection  of  rehabilitation  efforts  from  too  heavy  use  by  livestock, 
rodents,  deer,  and  other  plant  eaters  requires  special  effort,  but  is  essen¬ 
tial  to  prevent  destruction. 

Fencing  against  larger  animals  may  be  necessary.  Use  of  thorny  or  bad- 
tasting  plants  may  reduce  animal  damage.  Particularly  on  small  areas,  200 
acres  or  less,  plants  that  are  especially  liked  by  any  one  or  several  kinds 
of  animals  may  soon  be  killed  out. 

Repellants  which  successfully  ward  off  animals  until  vegetation  be¬ 
comes  established  are  not  available. 

Once  vegetation  has  been  re-established,  it  must  be  properly  managed 
(along  with  surrounding  areas)  to  keep  it  growing.  This  is  especially  im¬ 
portant  in  semi-arid  western  areas  but  also  true  in  the  sub-humid  east. 
(Thirgood,  1973;  Heine  and  Guckert,  1973;  Higgins,  1973). 

A  follow-up  schedule  for  treatments  is  needed  if  reclamation  of  dis¬ 
turbed  areas  is  to  remain  at  its  optimum. 

From  available  information,  likely  conclusions  are  that: 

1.  In  desert  areas  with  10  inches  or  less  of  precipitation  or  areas 
with  sodic  soils,  revegetation  may  be  impossible,  and  the  only 


IV- 4  7 


reclamation  will  be  to  restore  the  original  hydrologic  conditions 
and  minimize  the  off-site  effects  of  erosion. 

2.  In  foothill  type  lands,  cold  desert  of  the  desert  biome  and 
pinon- juniper  of  the  woodland-bushland  biome,  with  9-18  inches 
of  precipitation,  (30—40  percent  as  snow)  successes  will  be  few 
without  every  precautionary  measure.  During  drought,  failure  is 
nearly  certain.  South  and  west  slopes  will  be  extremely  difficult 

to  revegetate. 

3.  In  the  drier  portion  of  the  grassland  biome,  within  the  Northern 
Great  Plains,  low  organic  matter  in  the  soil  and  high  sodium  levels 
in  marine  shales  will  require  particular  attention  if  revegetation 
is  to  be  successful. 

4.  In  sub-humid  areas,  proper  application  of  appropriate  mitigating 
measures  discussed  above,  will  in  most  cases,  assure  successful 
rehabilitation. 

For  semi-arid  lands,  revegetation  may  require  effort  for  twenty  years 
or  longer. 

f .  Wildlife 

Where  surface  mining  would  destroy  or  render  unusable 
large  acreages  of  big  game  winter  range,  the  impact  can  be  mitigated  only 
to  the  extent  that  the  habitat  can  be  avoided  or  rehabilitated.  Potential 
long-term  loss  of  crucial,  herd-limiting  big  game  winter  range  may  justify 
withholding  an  area  from  leasing,  especially  if  coal  reserves  of  similar 
minability  and  less  conflict  are  available  within  the  same  area  or  region. 
This  can  be  considered  mitigation  on  a  broad  scale.  Stipulations  in  a 
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lease  or  mining  plan  could  require  that  parts  of  a  lease  not  be  surface 
mined  or  not  be  used  for  spoil  storage,  to  reduce  winter  range  losses. 

Although  rehabilitation  of  big  game  winter  range  has  been  successful 
in  some  areas  (Plummer,  Christensen  and  Monsen  1968) ,  due  to  a  variety  of 
inherent  environmental  and  land  management  problems,  it  can  generally  be 
expected  to  be  the  least  successful  in  areas  where  it  is  the  most  crucial. 

The  habitat  of  threatened  species  should  be  excluded  from  leases  or 
protected  by  special  lease  stipulations. 

In  order  to  mitigate  the  impacts  of  increased  human  pressure  and 
increased  access  on  game  and  fish  populations  more  restrictive  hunting  and 
fishing  regulations  will  probably  be  established. 

Certain  wildlife  population  and  habitat  rehabilitation  efforts  can 
be  termed  "mitigation"  measures  only  in  the  broad  sense  that  they  establish 
some  forms  of  wildlife  and  habitat  desirable  to  man  in  general.  In  this 
case,  impacts  on  many  species  affected  by  surface  mining  may  not  be  miti¬ 
gated  at  all,  but  after  mining,  new  habitats,  new  species  and  new  popula¬ 
tion  ratios  in  the  impact  area  may  be  established.  A  threatened  native 
species  may  still  be  lost,  or  a  number  of  species  or  types  of  animals 
formerly  present,  may  be  missing  from  the  fauna,  but,  from  the  broad 
viewpoint,  their  loss  may  have  been  mitigated  by  replacement  with  other 
species . 

In  this  vein,  aquatic  habitats  in  the  form  of  lakes  are  often  created 
in  surface  mined  areas.  If  properly  designed,  constructed  and  managed, 
these  waters  can  provide  good  aquatic  habitat  for  fish,  waterfowl,  amphib¬ 
ians,  muskrats,  and  a  variety  of  other  species  (Arata,  1959;  Riley,  1954; 
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Sheve,  1971). 

Intensive  development,  improvement  and  management  for  terrestrial 
species  and  habitats  have  also  been  very  successful  in  some  areas  (Riley 
1954).  This  has  been  mostly  in  the  deciduous  forest  areas  of  the  midwest. 

All  surface  disturbed  areas  not  occupied  by  the  mine  facilities  should 
be  revegetated  and  shaped  with  proper  drainage  and  erosion  control  structures, 
designed  to  minimize  erosion  and  sediment  pollution  of  down-drainage  aquatic 
habitats.  Plant  species  used  in  revegetation  should  be  good  food  and  cover 
species  for  native  wildlife  found  in  the  area. 

Loss  of  wildlife  drinking  water  sources  due  to  lowered  water  tables, 
etc. ,  from  demands  for  coal  benef iciation  or  any  other  reason  might  be 
mitigated  to  some  extent  by  raintraps  construction,  deep  well  drilling  or 
pipeline  construction  from  a  distant  source.  Loss  of  springs  in  semi-arid 
areas  can  be  mitigated  similarly. 

Streams  should  not  be  channeled  or  relocated  unless  it  is  absolutely 
necessary  to  do  so.  In  any  case,  advice  and  concurrence  from  the  appro¬ 
priate  state  agency  should  be  obtained  beforehand.  It  may  be  possible  to 
transplant  fish  in  order  to  prevent  their  loss. 

Long  highwalls  which  could  inhibit  animal  movements  should  be  sloped 
and  shaped  at  intervals  to  allow  sufficient  free  natural  passage  and  habitat 
utilization  throughout  the  area.  Occasionally  tall  stable  highwalls  in 
short  lengths  could  be  left  standing  to  provide  nesting  sites  for  swallows, 
falcons,  hawks  and  other  birds. 

Aquatic  wildlife  habitat  should  be  rehabilitated  by  improving  water 
quality  and  restoring  riparian  vegetation.  Silt  and  sediment  movement 
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Intensive  development,  improvement  and  management  for  terrestrial  species  and  habitats  has  been 
very  successful  in  some  areas. 


All  surface  disturbed  areas  not  occupied  by  mine  facilities  should  be  revegetated  and  shaped  with 
proper  drainage  to  minimize  erosion  and  sediment  pollution  of  down-drainage  aquatic  habitats.  This 
is  another  large  field  of  crownvetch  near  Cadiz,  Ohio,  in  the  left  background  is  an  area  that  has  been 
surface  mined  and  graded  and  is  to  be  seeded  to  crownvetch. 
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through  slower  reaches  of  streams  can  be  accelerated  and  directed  by  the 
use  of  in-stream  devices,  sediment  collecting  basins  and  dredging.  Shifting 
streambed  loads  can  be  stabilized  and  food  production  and  spawning  areas 
will  be  improved  while  further  downstream  damage  is  reduced  (Spaulding  and 
Ogden,  1968). 

g.  Land  Uses 

General 

The  best  way  to  mitigate  impacts  of  coal  mining  on  land 
uses  is  to  minimize  the  area  of  disturbance.  If  coal  must  be  mined,  it  shoulc 
first  be  done  in  areas  of  least  rather  than  most  value  for  a  given  use.  If 
a  choice  can  be  made,  it  should  first  be  done  on  areas  with  values  less 
necessary  to  society  than  others. 

Stated  in  reverse,  for  example,  grazing  land  should  be  mined  before 
land  producing  truck  crops.  The  poorest  of  the  grazing  land  should  be  mined 
first  and  the  smallest  area  possible  should  be  disturbed.  If  the  poorest 
grazing  land  has  a  high  scenic  value,  the  latter  value  may  then  dominate 
judgments . 

Specific  measures  to  mitigate  impacts  on  particular  land  uses  follow. 
Some  uses  will  not  be  mentioned  because  nothing  of  significance  can  be  added 
to  what  has  already  been  said  in  this  Section  IV. 

(1)  TIMBER 

To  least  interfere  with  timber  production,  mine 
only  where  timber  is  ready  for  harvest.  The  period  of  time  during  which 
timber  production  is  lost  is  then  minimized  to  the  time  the  site  is  occupied 
for  mining  plus  the  period  necessary  for  reforestation.  The  same  is  not 
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true  for  areas  with  non-marke table  young  tree  growth. 

(2)  RECREATION 

Loss  of  public  recreational  opportunity  during  site 
occupancy  for  mining  could  be  made  up  by  government  purchase  or  acquisition 
by  easement  of  similar  opportunities  on  private  land.  Or  the  government  might 
purchase  land  offering  such  opportunities. 

If  mining  physically  displaces  a  recreation  site,  the  impact  may  generall 
be  mitigated  through  the  relocation  of  that  site  to  another  area.  Care 
should  be  exercised  in  providing  a  similar  facility  with  equal  recreational 
opportunities  in  the  same  general  area.  If  the  site  is  unique  and  mining 
operations  would  forever  destroy  the  quality  of  the  recreation  experience, 
then  mining  activities  should  be  avoided. 

To  minimize  the  impact  of  noise  and  odor,  route  heavy  machinery  and 
trucks  away  from  recreation  sites. 

(3)  WILD  HORSES  AND  BURROS 

What  was  just  said  for  recreation  can  be  said  for 
wild  horse  and  burro  habitat. 

A  much  larger  acreage  than  that  mined  each  year  and  promptly  rehabili¬ 
tated  would  need  to  be  acquired.  This  is  because  these  wild  animals  would 
be  driven  from  an  area  much  larger  than  that  occupied  at  a  given  time  or 
even  during  the  life  of  the  mine. 

(4)  LIVESTOCK  GRAZING 

Impacts  on  the  production  of  forage  for  livestock 
can  be  mitigated  by  early  plans  to  provide  additional  forage  in  other  loca¬ 
tions.  The  availability  of  water  in  alternate  locations  also  must  be  assured 
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if  the  animals  were  accustomed  to  drinking  in  the  area  mining  is  to  occur. 

If  alternate  feed  and  water  cannot  be  provided,  the  numbers  of  livestock 
using  the  area  must  be  reduced  to  protect  the  environment,  assuming  that 
coal  mining  in  that  area  has  been  determined  to  be  the  preeminent  used. 

(5)  URBAN  AND  TRANSPORTATION  USES 

Coal  mining  and  urban  uses  are  incompatible  and 
coal  mining  will  not  be  allowed.  Where  coal  mining  is  done  near  transporta¬ 
tion  routes,  efforts  to  reduce  dust,  noise,  unsightly  appearance,  etc., 
will  help  mitigate  adverse  impacts. 

(6)  MINING 

Maximum  efficiency  in  the  removal  of  coal  is  a 
generally  applicable  mitigating  measure.  It  reduces  the  amount  of  environ¬ 
mental  disturbance  necessary  to  produce  a  given  amount  of  coal. 

Mineral  or  material  deposits  in  overburden,  more  valuable  than  coal, 
may  preclude  surface  mining.  They  might  be  produced  along  with  coal  or 
handled  by  special  means  such  as  stockpiling  to  maintain  their  potential 
value.  Each  situation  would  have  to  be  analyzed  at  the  time  an  area  is 
proposed  for  coal  leasing. 

To  waste  a  minimum  of  coal,  clean  the  surface  of  exposed  coal  seams 
with  care  and  keep  all  loose  coal  pushed  up  to  the  loading  face. 

To  preserve  coal  still  underground  but  too  deep  for  further  surface 
mining,  cover  exposed  faces  as  previously  discussed  under  geology. 

h.  Human-Value  Resources 

(1)  Aesthetic,  scenic 

If  possible,  mitigate  impacts  on  scenery  by  avoid- 
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Keeping  all  loose  coal  pushed  up  to  the  loading  face  will  increase  recovery. 


Cleaning  the  surface  of  the  exposed  coal  seam  should  be  done  with  a  minimum  waste  of  coal. 
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ing  that  of  outstanding  beauty.  Avoid  wilderness  areas.  Avoid  areas  ex¬ 
tremely  difficult  to  revegetate  such  as  highly  erosive  slopes,  tundra  and 
semi-arid  areas  of  less  than  10  inches  annual  precipitation. 

Avoid  frequently  seen  areas,  as  along  a  major  highway. 

Select  the  mining  method  such  as  the  modified  block  cut  which  least 
disturbs  slopes.  If  necessary,  fill  the  last  excavation  with  spoil  removed 
from  the  first  or  from  the  last  several. 

Shape  spoil  to  the  configuration  required  for  final  use,  planned  by  a 
landscape  architect,  if  necessary.  Use  mining  equipment  if  economical. 

Blend  the  spoil  area  through  a  transition  zone  by  rolling  into  the 
adjoining  grade.  Knock  the  tops  off  highwalls,  if  necessary  and  feasible. 
Design  highwalls  into  the  planned  future  use.  Consider  open  space  as  one 
of  these  uses. 

Reestablish  drainage  and,  generally,  vegetation  native  to  the  area  as 
quickly  as  possible.  Follow  mitigation  procedures  previously  discussed 
under  soils  and  vegetation. 

Plant  trees  or  brush  near  the  base  of  any  remnant  highwalls  in  need  of 
disguise. 

(2)  Historic 

All  mitigating  measures  described  under  Exploration 
and  Underground  mining  apply  to  this  subject.  Since  the  impact  on  historic 
resources  will  in  large  measure  be  in  proportion  to  the  amount  of  surface 
disturbance,  more  extensive  recording,  salvage,  excavation,  and  structure 
relocation  may  be  required  in  surface  mine  development. 

The  impacts  on  historic  resources  of  all  on-site  facility  construction. 
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mine  operations  and  transportation  facilities  can  best  be  mitigated  by 
avoidance.  Other  measures  can  be  taken  to  mitigate  impacts  in  some  degree, 
as  described  above  in  dealing  with  Exploration  and  Mine  Development. 

(3)  Geologic-paleontologic 

Surface  mining  of  coal  should  avoid  all  geologic 
features  of  high-value  human  interest  to  best  mitigate  environmental  impact. 
Often  this  will  not  prove  feasible,  but  should  always  be  considered. 

A  degree  of  mitigation  can  be  had  by  mining  around  surface  features 
and  restoring  as  nearly  as  possible  the  setting  prior  to  mining.  This  will 
apply  to  features  such  as  caverns,  caves,  geomorphic  features,  rock  forma¬ 
tions,  badlands  areas,  and  scenic  viewpoints. 

Of  very  high  value  and  great  importance  are  the  paleontological  values 
to  be  found  in  some  of  the  coal  provinces.  As  described  in  the  Impacts 
section  it  would  be  very  difficult  to  keep  from  destroying  paleontological 
specimens  in  the  overburden  even  if  it  were  tried.  A  mitigating  measure 
would  be  for  there  to  be  a  paleontological  survey  prior  to  excavation  for 
the  purpose  of  determining  the  possibility  of  paleontological  materials 
existing  in  the  overburden.  Initially  this  would  be  a  search  of  published 
information.  Certain  formations  are  the  right  sort  of  deposit  and  situated 
in  the  geologic  time  scale  after  the  coal  was  laid.  Some  of  these  strata 
are  known  to  contain  paleontological  materials;  they  have  been  excavated  and 
findings  published.  Certain  areas  and  formations  have  more  than  others  and 
the  paleontologist  will  know  what  can  be  expected  and  where  it  has  been 

% 

found.  From  this  and  other  information  such  as  drill  cores,  the  probability 
of  paleontology  values  under  a  given  area  can  be  projected.  This  data 
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gathering  process  will  also  involve  field  work  by  a  survey  crew.  A 
paleontology  trained  miner  or  contracted  scientists  should  be  available  to 
salvage  and  preserve  paleontological  values  unearthed  during  mining.  Reports 
will  be  submitted  and  the  materials  remain  federal  property. 

It  was  mentioned  that  fossils  have  the  protection  of  the  law  in  the 
Antiquities  Act  of  1906.  The  law  provides  penalties  of  up  to  $500  and  90 
days  in  jail  for  persons  damaging  fossils.  This  is  a  mitigating  measure 
if  it  is  enforced.  It  is  applicable  to  the  person/company  which  does  the 
damage  and  also  to  the  federal  land  manager  who  allows  it  to  happen.  Solic¬ 
itors  opinions  have  placed  vertebrate  fossils  on  a  higher  order  of  value 
than  invertebrates  and  plants  but  as  the  law  reads  now  ALL  fossils  are  pro¬ 
tected  by  law. 

Should  geologic  features  be  on  the  National  Register  of  Historic  Places, 
or  be  eligible  for  nomination,  a  statement  describing  the  action  (in  this 
case,  coal  leasing)  must  be  submitted  to  the  Advisory  Council  on  Historic 
Preservation  for  comment.  This  is  known  as  a  "Section  106  statement"  and 
must  be  submitted  as  directed  in  Section  106  of  the  Historic  Preservation 
Act  of  1966,  Public  Law  89-665. 

(4)  Archeologic 

An  archeological  survey  of  the  lands  to  be  mined 
should  have  been  made  before  the  exploration  phase  was  begun.  Given  that 
this  has  been  done  and  all  archeological  values  have  been  inventoried, 
tested,  studied  and  evaluated,  and,  if  needed,  excavated,  the  only  re¬ 
maining  mitigation  would  be  to  situate  the  mine  in  a  location  that  would 
impact  these  values  least  and  avoid  them  if  possible.  Archeological  sites 
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Stone  circle  outline  near  Sheridan,  Wyoming.  These  figures  are  thought  to  be  ceremonial-religious 


structures  of  both  prehistoric  and  historic  Indians. 


All  archaeological  sites  should  be  left  undisturbed  until  it  is  determined  whether  the  site  can  pro 
vide  needed  information.  This  is  a  scaffold  burial  site  near  Eagle,  Colorado. 
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should  not  be  excavated  on  a  "must"  basis.  Ideally,  an  archeologist  will 
have  a  problem  to  be  solved  or  a-  particular  area  to  explore  in  search  of  a 
certain  set  of  information.  He  will  then  choose  on  which  site  in  which 
area  he  will  do  this  work,  complete  the  survey  or  excavation,  and  publish 
on  his  findings.  Often  an  archeologist  will  combine  several  seasons  effort 
toward  a  major  archeological  work  leading  to  proving  or  disproving,  modify¬ 
ing,  or  developing  an  entirely  new  theory  in  archeology.  Salvage  archeology 
is  not  problem-oriented,  and  only  by  sheer  coincidence  will  the  work  contri¬ 
bute  to  solving  a  larger  problem.  All  archeological  sites  should  be  left 
undisturbed  until  it  is  determined  that  the  excavation  of  that  site  or  sites 
can  provide  needed  information. 

If  continued  protection  of  these  values  in  the  immediate  area  of  a 
mine  is  not  practical,  then  the  site  should  be  excavated.  Material  would 
be  inventoried  and  stored  for  later  study  and  interpretation. 

The  Antiquities  Act  of  1906  will  protect  archeological  values  and  will 
be  a  mitigating  measure  if  it  is  vigorously  enforced.  Also,  if  the  archeo¬ 
logical  values  are  on  the  National  Register  of  Historic  Places  or  eligible 
for  nomination,  a  106  statement  must  be  prepared  and  forwarded  to  the 
President’s  Advisory  Council  on  Historic  Preservation  for  comment. 

3.  Facility  Construction. 

a.  Roads  and  Railroads 

A  master  transportation  plan  should  be  required  of  the 
lessee  as  an  integral  part  of  the  proposed  mining  operation  prior  to  the 
issuance  of  the  mining  lease.  The  federal  agency  involved  should  utilize 
diverse  technical  skills  in  the  analysis  and  approval  of  the  proposed  trans- 


IV- 60 


portation  system.  An  engineer  and  landscape  architect  should  investigate 
and  assist  in  location  and  design,  along  with  specialists  in  mining,  soils, 
vegetation  and  wildlife  to  focus  on  areas  of  critical  terrestrial  and  aquatic 
habitat  and  other  disturbances  and  possibilities  for  rehabilitation.  Ar¬ 
cheologists  and  historians  may  be  required,  if  appropriate. 

Pre-planned  road  location  and  construction  practices  with  concern  for 
stream  protection  will  reduce  interference  with  animal  movements  and  the 
need  for  rehabilitation  including  follow-up  maintenance.  Adequate  use  of 
culverts,  water  bars,  ditches,  seeding,  and  bridge  or  culvert  stream  cross¬ 
ings  will  further  protect  aquatic  habitat  from  siltation  damage.  Road  cul¬ 
verts  should  be  designed  and  installed  to  allow  fish  passage. 

There  are  general  guidelines  which  should  be  followed  in  road  location, 
although  there  may  be  unique  situations  on  a  case  by  case  basis.  Adhering 
to  the  premise  that  mining  is  an  interim  activity,  the  affected  agency 
should  coordinate  all  road  development  with  a  comprehensive  land  use  plan 
so  that  major  mining  access  might  serve  multiple  uses.  Lease  stipulations 
should  include  rehabilitation  of  all  access  that  will  not  be  retained  for 
future  use.  Rehabilitation  should  include  erosion  protection  such  as  road 
drainage,  water  bars,  mulching  and  seeding. 

The  width  of  a  road  may  affect  mass  wasting  in  addition  to  causing 
erosion.  To  prevent  "over  construction"  of  roads  and  railroad  beds,  the 
maximum  acceptable  road  width  should  be  identified.  Every  effort  should  be 
made  to  locate  roads  and  railroads  where  there  are  no  signs  of  active  soil 
movement  or  slope  instability.  Short,  steep  pitches  in  road  grade  can  be 
used  when  necessary  to  avoid  zones  of  slope  instability.  Where  a  short 
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Pre-planned  road  location,  construction  and  maintenance  practices  with  concern  for  stream  protec 
tion  will  reduce  interference  with  animal  movements  and  the  need  for  rehabilitation. 


A  master  transportation  plan  is  required  of  the  lessee  as  an  integral  part  of  the  proposed  mining  oper¬ 
ation  plan.  This  railroad  bed  will  be  used  to  haul  coal  from  the  Westmoreland  Mine  to  South  Central 
Montana. 
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section  of  road  or  railroad  must  traverse  an  area  with  signs  of  instability, 
plans  should  include  design  features  which  will  reduce  the  potential  for 
mass  wasting. 

Clues  to  potential  mass  movement  are  summarized  as  follows: 

1.  Soil  wetness 

-  Seeps,  springs,  and  other  areas  where  water  is  on  the  surface. 

-  Presence  of  hydrophytes.  Hydrophytes  must  be  defined  locally. 

-  Meadows. 

-  Black  soils.  These  types  of  soils  must  be  defined  locally  as 
having  high  water  tables  because  many  black  soils  are  well  drained. 

-  Soils  that  are  gleyed  or  mottled. 

-  Small  ponds  of  water  located  adjacent  to  an  old  slump  escarp¬ 
ment  (sag  ponds). 

Soil  wetness  is  very  important  because  water  tends  to  "float"  the  soil 
mantle,  just  as  a  person  "floats"  in  a  swimming  pool.  The  soil  mantle 
slides  out  of  a  wet  area  if  a  road  cut  removes  the  support  just  as  water 
runs  out  of  a  swimming  pool  if  a  side  is  removed. 

2.  Areas  where  consolidated  bedrock  is  more  than  about  ten  feet  below 
the  soil  surface. 

-  Fault  Zones.  Consolidated  bedrock  is  ground  and  fractured  by 
the  faulting  action. 

-  Pockets  of  colluvium  that  have  accumulated  from  previous  erosion 

processes. 

-  Any  type  of  rock  that  is  composed  of  hard  fragments  cemented  by 
a  finer  grained  matrix  and  the  matrix  is  weathering  into  clay  minerals. 
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(Examples  of  this  situation  would  be  conglomerates,  agglomerates,  tuffs, 
shales  and  breccias  that  have  undergone  decomposition.) 

-  Areas  where  the  rock  has  weathered  to  great  depths  into  soft 
materials  that  can  be  dug  with  a  shovel. 

Consolidated,  continuous  bedrock  close  to  the  surface  provides  a  sound 
foundation  to  support  the  soil  mantle  above  an  area  of  disturbance.  Frac¬ 
tured,  weathered,  or  deep  bedrock  does  not  provide  support  once  the  area 
is  disturbed.  Consequently,  the  soil  mantle  slides  down  the  hillside. 
Cohesionless  soils  pose  the  greatest  hazard  for  landsliding  on  areas  described 
in  this  category. 

3.  Areas  where  the  soil  mantle  is  presently  sliding 

-  Tension  cracks.  This  is  where  the  soil  mantle  has  cracked  open 
as  soil  moves  downhill  away  from  soil  that  has  stayed  in  place. 

-  Hummocky  hillsides.  Usually  occurs  in  plastic  soils  that  are 
slowly  moving  downhill. 

-  " Jackstrawed"  or  "crazy"  trees.  Trees  titled  at  different 
angles  while  having  a  straight  trunk  denote  very  recent  soil  movement. 

-  Curved  tree  butts.  The  soil  mantle  has  slid  during  the  life¬ 
time  of  the  tree. 

-  Depressions  resulting  from  the  displacement  of  withdrawal  of 
material  downslope. 

Present  sliding,  as  denoted  by  above  clues,  will  be  accelerated  if  the 
soil  mantle  is  disturbed.  Many  times  clues  listed  under  the  first  and 
second  categories  will  be  found  in  conjunction  of  those  listed  in  the  last 
category. 
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Precautions  to  reduce  the  potential  for  mass  wasting  may  include,  but 
are  not  limited  to,  the  following  items: 

-  The  road  segment  should  be  designed  to  the  minimum  width  that  will 
safely  accommodate  traffic  and  equipment  for  the  intended  uses. 

-  Road  and  railroad  location  and  design  should  be  such  that  excavation 
will  not  remove  support  from  the  base  of  over-steepened  slopes  or  remove  the 
toe  of  previous  slides. 

-  Every  effort  should  be  made  to  avoid  road  locations  in  steep  headwalls 
of  drainages  where  sidecast  of  excavated  material  will  increase  the  potential 
for  mass  wasting.  If  this  is  not  possible,  materials  should  be  endhauled  to 
a  suitable  disposal  site. 

-  Where  compaction  is  desirable,  fill  material  should  be  compacted  in 
6  to  12-inch  lifts  to  a  uniform  density  within  95%  of  maximum  as  described 
by  the  AASHO  T-99  at  a  moisture  content  as  determined  to  be  suitable. 

-  Perforated  pipe  should  be  installed  in  road  ditches  where  ground- 
water  is  contributing  to  a  slope  instability.  Enclose  perforated  pipe  in 
a  gravel  filter  and  cover  with  gravel  and  coarse  rock  to  protect  the  pipe 
from  road  traffic,  to  help  prevent  siltation  of  the  pipe,  and  to  support 
the  base  of  the  cut  slope. 

-  Flow  and  dissipation  of  energy  of  water  from  culvert  outfalls  should 
be  carefully  controlled.  Where  half-rounds  or  other  conduits  are  used, 
they  should  be  bolted  to  the  culvert  and  firmly  staked  to  the  slope.  Con¬ 
duits  should  discharge  water  onto  rocks  or  other  energy  dissipators. 

-  Roads  that  will  have  use  over  a  prolonged  period  should  be  surfaced 
and  maintained  adequately.  Material  should  not  be  removed  from  stream 
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channels,  for  road  surfacing  or  any  other  purpose,  unless  a  permit  is 
obtained  by  the  lessee  from  the  appropriate  state  agency,  and  a  satisfac¬ 
tory  plan  to  protect  aquatic  life  and  prevent  siltation  while  removing  the 
material  has  been  approved. 

All  trails  and  fire  lines  should  be  seeded  or  mulched,  cross-ditched, 
or  waterbarred  before  the  first  winter  after  construction.  Spacings  and 
design  of  crossditches  and  waterbars  should  be  adequate  to  remove  water 
from  the  trail  before  it  gains  enough  erosive  power  to  cause  rilling.  The 
water  should  be  discharged  onto  materials  or  structures  which  will  dissi¬ 
pate  its  energy  and  disperse  the  flow  to  prevent  erosion  of  the  slope  below 
the  waterbar. 

b.  Buildings  and  Other  Structures 

Since  a  number  of  structures  are  necessary  to 
support  the  mining  operation,  proper  siting  and  designing  can  significantly 
lessen  their  impact. 

The  agency  involved  should  require  a  site  plan  of  all  buildings  proposed 
during  the  life  of  the  mining  operation.  The  planned  structures  should 
be  examined  relative  to  their  visibility  from  public  roads,  color  compati¬ 
bility  with  surrounding  landscape,  and  siting  to  avoid  skylines  and  con¬ 
flict  with  dominant  landscape  features.  The  lessee  should  flag  or  stake 
proposed  building  corners  for  a  joint  field  examination  with  the  involved 
agency  prior  to  approval  of  the  mining  plan.  The  agency  should  furnish  an 
engineer,  landscape  architect,  and  architect,  if  required,  to  evaluate  the 
entire  proposal  as  individual  buildings  relate  to  one  another  and  to  the 
surrounding  landscape.  Approval  of  the  lease  should  include  methods  for 
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removing  the  structures  and  returning  the  site  to  a  natural  or  planned 
condition. 

Building  sites  on  steep  terrain  can  be  a  source  of  mass  wasting  or 
excess  site  disturbance  if  they  are  incorrectly  located  or  carelessly  con¬ 
structed.  To  reduce  the  potential  for  mass  wasting  and  reduce  the  loss  of 
site  potential  from  structure,  transportation  facilities,  etc.,  the  follow¬ 
ing  precautions  should  be  considered: 

1.  Size  and  location  of  sites  and  construction  of  buildings  should 
conform  to  local  ordinances  and  regulations.  Leases  should  contain  stipula¬ 
tions  requiring  proper  compliance. 

2.  Where  practicable,  topsoil  should  be  stripped  from  the  site  and 
stockpiled  for  replacement  after  work  has  been  completed  and  the  area  is 
ready  for  rehabilitation.  Care  should  be  taken  to  insure  locating  the  stock¬ 
pile  where  it  will  not  contribute  to  or  cause  mass  wasting  or  additional 
erosion. 

3.  Topsoil  stockpiles  should  be  seeded,  mulched  or  covered  to  prevent 
soil  erosion  if  they  are  to  remain  over  a  winter  season. 

4.  Debris  left  in  steep,  ephemeral  stream  channels  are  often  the 
source  of  debris  slides  during  winter  storms  or  spring  runoff.  Debris  from 
construction  activities  should  be  removed  from  these  channels  promptly. 

5.  Construction  methods  which  leave  an  over-steepened  fill  on  a 
slope  below  a  building  site  create  a  potential  for  sliding  or  slumping. 

Such  conditions  should  be  avoided  or  preventative  measures  taken  to  stabilize 
the  slope. 

Following  removal  of  structures,  heavily  compacted  areas  may  need  to  be 
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scarified  or  ripped  to  a  depth  of  15  to  18  inches,  or  to  hard  bedrock, 
whichever  is  shallower  prior  to  revegetation.  Stockpiled  topsoil  should  be 
evenly  distributed  over  the  area  and  the  surface  roughened  on  the  contour 
prior  to  seeding.  Erosion  should  be  controlled  until  vegetation  is  re¬ 
established  . 

Buildings  and  other  structures  should  be  designed  to  utilize  the 
least  amount  of  soil  surface  possible.  This  will  lessen  the  impact  of 
changing  ground  from  its  natural  state. 

Where  possible,  facilities  should  be  located  away  from  important  and 
crucial  wildlife  habitats.  Habitat  for  rare  or  endangered  species  should 
be  identified  by  professional  wildlife  biologists  and  excluded  from  leases, 
or  protected  by  special  lease  stipulations. 

Construction  of  outlying  facilities  (i.e.,  roads,  fences,  and  power¬ 
lines)  in  areas  where  wildlife  will  continue  to  use  critical  habitat  should 
be  timed  seasonably  to  minimize  adverse  impacts. 

Impacts  are  minimized  if  power  and  water  sources  and  if  sewage  disposal 
are  on  site.  If  utilities  must  be  routed  to  the  mining  operation  they 
should  be  placed  in  a  utility  corridor  so  that  all  the  disturbance  is  con¬ 
centrated.  Ideally,  it  should  be  combined  with  the  design  and  location  of 
the  road  and/or  railroad  so  that  total  impacts  and  rehabilitation  will  be 
minimized. 

Further  steps  can  be  taken  to  reduce  the  visual  impact  of  utility 
structures,  including  fences.  Poles  and  posts  may  be  colored  to  blend 
with  the  surroundings  and  their  placement  should  avoid  skylines.  Water 
tanks  should  avoid  skylines  and  be  painted  to  harmonize  with  surroundings. 
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Powerlines  located  on  or  near  heavily  used  flyways  should  be  placed  under¬ 
ground.  Safety  devices,  to  prevent  electrocution  of  perching  birds,  should 
be  installed  on  power  poles  and  cross  arms.  Utility  poles  located  near 
busy  roads  should  be  designed  to  prevent  raptors  from  perching  on  them. 

The  impacts  on  historic  resources  of  all  on-site  facility  construction, 
mine  operations  and  transportation  facilities  can  best  be  mitigated  by 
avoidance.  Other  measures  can  be  taken  to  mitigate  impacts  on  some  degree, 
as  described  above  in  dealing  with  Exploration  and  Mine  Development. 

Upon  abandonment,  revegetation  of  road  and  other  facility  sites  as 
discussed  under  overburden— waste  piles— settling  ponds  will  restore  most 
wildlife  habitat. 

Fences 

Fences  should  be  kept  to  a  minimum  on  big  game  migration  routes.  If 
fences  are  necessary  they  should  be  built  incorporating  features  to  allow 
passage  and  reduce  hazards  to  such  species  as  antelope,  deer,  elk,  and 
moose.  An  exception  would  be  where  fences  were  necessary  to  keep  the  animals 
out  of  a  particularly  hazardous  area.  In  this  case,  the  fence  should  be 

designed  adequately  to  do  the  job. 

4.  Mine-mouth  coal-fired  electricity  generating  plants 

Control  devices  will,  when  functioning  properly,  reduce  emission 
of  particulates,  greater  than  approximately  two  microns  in  size,  to  meet 

Federally  approved  air  quality  standards. 

Technology  to  remove  70%  of  SO2  emissions  is  expected  by  1977. 

Emission  of  water  vapor  from  cooling  towers  and  ponds  can  be  partially 

mitigated  by  using  dry  cooling  towers. 
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Upon  abandonment,  revegetation  of  road  and  other  facility  sites  as  discussed  under  overburden- 
waste  piles-settling  ponds  will  restore  most  wildlife  habitat. 


Fences  should  be  kept  to  a  minimum  on  big  game  migration  routes.  If  fences  are  necessary  they 
should  be  built  incorporating  features  to  allow  passage  and  reduce  hazards  to  such  species  as  ante¬ 
lope,  deer,  elk,  and  moose. 
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Consumption  of  water  resources  can  be  partially  mitigated  by  using  dry 
cooling  towers  which  consume  1,500  acre  feet  of  water  per  1,000  megawatts 
per  year  versus  10,000  for  wet  cooling  with  ponds  or  15,000  for  wet  cooling 


without  ponds. 

Thermal  pollution  of  streams,  rivers,  and  lakes  can  be  partially  miti¬ 
gated  by  using  dry  cooling  towers. 

Impacts  of  the  facilities  themselves  on  various  environmental  compo¬ 
nents,  people  and  human  value  resources  can  be  mitigated  as  previously  dis¬ 
cussed  . 


5.  Regulatory  procedures 

Departmental  regulations  exist  which  govern  BLM  “USGS  supervision  and 

operations 

administration  of  mined  areas  relative  to  surface  management/  and  reclama¬ 
tion.  These  include: 

-  43  CFR  23,  Surface  Exploration,  Mining,  and  Reclamation  (post 
January  18,  1969) 


-  30  CFR  211  ' 


revised 

In  addition,  the  USGS  is  proposing/ regulations  under  30  CFR  211  which 
govern  their  authority  to  administer  and  supervise  coal  mining  operations. 

a.  43  CFR  23,  Surface  Exploration,  Mining  and  Reclamation  of 
Lands:  These  Departmental  regulations  require  that,  with  respect  to  the 

exploration  for,  and  the  surface  mining  of  minerals,  adequate  measures  be 
taken  to  avoid,  minimize,  or  correct  damage  to  the  environment  land,  water, 
and  air — and  to  avoid,  minimize,  or  correct  hazards  to  the  public  health 
and  safety.  The  regulations  prescribe  procedures  to  that  end  and  provide 
for  the  protection  and  conservation  of  nonmineral  resources  during  opera¬ 
tions  for  the  discovery,  development,  surface  mining,  and  onsite  processing 
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of  minerals  under  permits,  leases,  or  contracts  issued  pursuant  to:  The 
Mineral  Leasing  Act  of  February  25,  1920,  as  amended  (30  U.S.C.  181-287); 
the  Mineral  Leasing  Act  for  Acquired  Lands  (30  U.S.C.  351-359);  the  Mate¬ 
rials  Act  of  July  31,  1947,  as  amended  (30  U.S.C.  601-604);  and  title  23, 
United  States  Code,  section  317,  relating  to  appropriation  for  highway 
purposes  of  lands  owned  by  the  United  States. 

The  present  regulations  will  be  expanded  to  include  all  leasable 
minerals  including  oil  and  gas,  geothermal  steam  and  extended  to  include 
minerals  reserved  to  the  United  States  underlying  lands  of  which  the  sur¬ 
face  is  not  owned  by  the  United  States.  The  primary  purpose  of  the  revision 
is  to  update  regulations  governing  measures  to  be  taken  to  avoid,  minimize 
or  correct  damage  to  the  surface  value  and  to  avoid,  minimize  or  correct 
hazards  to  the  public  health  and  safety.  It  also  expands  the  regulations 
to  cover  all  types  of  permits,  leases  and  contracts  for  minerals  over  which 
the  Government  has  responsibility  for  both  surface  and  sub-surface  protec¬ 
tion  of  the  non-mineral  resources  and  rehabilitation  of  areas  disturbed  as 
a  result  of  the  operations. 

In  addition  to  the  above,  those  portions  of  the  regulations  in  Part  23 
spelling  out  the  duties  and  responsibilities  of  the  BLM  as  a  surface  man¬ 
aging  agency  will  be  re-codified  in  43  CFR,  Part  3040.  And  those  portions 
of  the  regulations  spelling  out  the  responsibilities  of  GS  will  be  con¬ 
tained  in  30  CFR,  Part  211,  Coal  Mining  Operating  Requirements. 

b.  Prior  to  formalization  of  the  above  43  CFR  23  procedures  in 
1969,  coal  leases  and  prospecting  permits  contained  the  following  43  CFR 
3031  wording  relative  to  protection  of  the  surface,  natural  resources,  and 
improvements.  The  following  wording  failed  to  provide  needed  full 
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consideration  of  comprehensive,  multiple  resource,  land  use  planning  for 
the  site  or  region  impacted  by  the  mining  or  exploratory  operation.  Many 
valid  leases  still  exist  which  are  subject  to  the  old  section  5  clause. 

"The  lessee  agrees  to  take  such  reasonable  steps  as  may  be  needed  to  pre¬ 
vent  operations,  including  operation  of  operating  plants  on  the  leased 
premises,  from  unnecessarily:  (1)  causing  or  contributing  to  soil  erosion 
or  damaging  any  forage  and  timber  growth  on  the  leased  lands  or  on  Federal 
or  non-Federal  lands  in  the  vicinity;  (2)  polluting  air  and  water;  (3) 
damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface 
owner;  (4)  damaging  improvements  whether  owned  by  the  United  States  or  by 
its  permittees  or  lessees;  or  (5)  destroying,  damaging,  or  removing  fos¬ 
sils,  historic  or  prehistoric  ruins,  or  artifacts;  and  upon  any  partial  or 
total  relinquishment  or  the  cancellation  or  expiration  of  this  lease,  or  at 
any  other  time  prior  thereto  when  required  and  to  the  extent  deemed  neces¬ 
sary  by  the  lessor  to  fill  any  sump  holes,  ditches,  and  other  excavations, 
remove  or  cover  all  debris,  and,  so  far  as  reasonably  possible,  restore  the 
surface  of  the  leased  land  and  access  roads  to  its  former  condition,  in¬ 
cluding  the  removal  of  structures  as  and  if  required.  The  lessor  may  pre¬ 
scribe  the  steps  to  be  taken  and  restoration  to  be  made  with  respect  to  the 
leased  lands  and  improvements  thereon,  whether  or  not  owned  by  the  United 
States." 

c.  The  proposed  regulations  in  30  CFR  211,  published  in  the 
Federal  Register  on  April  30,  1973,  are  a  revision  of  existing  USGS  coal 
mining  operating  regulations.  The  regulations  in  30  CFR  211  were  promul¬ 
gated  by  the  Secretary  of  the  Interior  to  govern  coal  mining  operations  on 
Federal  and  Indian  lands.  They  will  be  interpreted  and  administered 
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in  accordance  with  the  policies  of  the  National 
Environmental  Policy  Act  of  1969.  All  operations  must  be  conducted  in  ac¬ 
cordance  with  the  requirements  of  the  Federal  Water  Pollution  Control  Act 
and  the  Clean  Air  Act.  The  revision  of  the  regulations  updates  the  exist¬ 
ing  regulations  by  deleting  or  amending  obsolete  provisions  and  by  adding 
new  requirements  which  more  fully  reflect  present  administrative  procedures 
and  modern  mining  practices.  The  amendments  include  provisions  specifying 
the  obligations  of  operators  for  the  protection  of  the  environment  during 
operations  and  for  the  reclamation  of  lands  affected  by  their  operations. 

The  proper  implementation  and  enforcement  of  these  regulations  will  mitigate 
the  environmental  damage  from  coal  mining  on  Federal  and  Indian  lands. 

The  Mining  Supervisor  of  the  Geological  Survey  has  been  delegated  the 
authority  for  the  regulatory  supervision  of  operations  under  Federal  and 
Indian  coal  leases  and  prospecting  permits.  He  is  empowered  to  regulate 
operations  and  to  perform  other  duties  prescribed  in  these  regulations, 
either  personally  or  through  subordinates  acting  under  his  direction.  The 
Supervisor  is  required  under  the  proposed  regulations  to  make  frequent  in¬ 
spections  to  insure  that  the  regulations,  the  terms  and  conditions  of  the 
lease  or  permit,  and  the  provisions  of  approved  exploration  or  mining  plans 
are  being  complied  with  and  to  determine  the  adequacy  of  water  management 
and  pollution  control  measures.  The  Mining  Supervisor  issues  orders  to 
operators  for  noncompliance  with  these  regulations,  other  applicable  De 
partmental  regulations,  the  terms  and  conditions  of  the  lease,  and  the 
requirements  of  the  approved  mining  plan.  For  continued  noncompliance,  or 
if  the  operator's  failure  to  comply  threatens  immediate,  serious,  or 
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irreparable  damage  to  the  environment,  operations  can  be  immediately- 
suspended  by  the  Mining  Supervisor. 

Under  the  proposed  regulations,  the  surface  management  agency  no 
longer  sets  the  amount  of  performance  bonding.  Instead,  the  Mining  Super¬ 
visor  would  determine  the  amount  of  reclamation  bonds  or  other  equally 
appropriate  financial  arrangement  so  that  they  are  at  all  times  sufficient 
to  satisfy  the  estimated  costs  of  the  reclamation  requirements  of  the  ap¬ 
proved  exploration  or  mining  plan  in  the  event  that  reclamation  is  not  com¬ 
pleted  in  accordance  with  the  plan. 

The  operator  must  reclaim  the  mined  area  in  a  manner  such  that  sur¬ 
rounding  or  adjacent  lands  will  not  be  affected  by  continued  air  or  water 
pollution  from  the  mined  area.  If  the  operator  fails  to  take  appropriate 
action,  it  shall  be  performed  by  the  Mining  Supervisor  at  the  expense  of 
the  operator. 

The  proposed  regulations  govern  operations  for  the  discovery,  testing, 
development,  mining,  preparation,  and  handling  of  coal,  and  for  the  recla¬ 
mation  of  lands  disturbed  by  such  operations.  These  proposed  regulations 
apply  to  all  Federal  and  Indian  land  coal  leases  and  permits  regardless  of 
surface  ownership.  As  in  43  CFR  23  procedures,  the 

operator  is  required  to  observe  good  practices  following  the  highest  stand¬ 
ards  in  performing  any  operations  on  leased  land  and  must  use  practices 
which  avoid,  minimize,  or  correct  damage  to  the  environment — land,  water, 
and  air — and  avoid,  minimize,  or  correct  hazards  to  public  health  and 
safety.  These  proposed  regulations  similarly  require  effective  reclamation 
of  lands  disturbed  by  mining  operations. 
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The  proposed  regulations  require  the  operator  to  dispose  of  all  solid 
wastes  resulting  from  mining  and  preparation  of  coal  in  a  manner  that  will 
not  cause  air  and  water  pollution  and  will  not  spontaneously  ignite.  Waste 
piles  shall  be  shaped  to  blend  into  the  surrounding  area,  covered  with  top¬ 
soil  and  revegetated.  This  will  be  detailed  in  the  mining  plan. 

The  regulations  in  30  CFR  211  require  a  pre-planning  process  that 
provides  for  the  protection  of  the  environment.  Section  211.10  requires 
that  an  exploration  or  mining  plan  be  submitted  for  approval  to  the  Area 
Mining  Supervisor  before  conducting  any  operations.  Other  agencies  in¬ 
volved  and  the  public  will  be  consulted,  and  their  views  and  comments  will 
be  considered  prior  to  approval  of  a  plan.  The  plan  shall  show  in  detail 
the  proposed  exploration,  testing,  development,  mining,  and  reclamation 
operations  to  be  conducted.  The  development  of  this  plan  will  require  that 
each  phase  of  the  operation  be  pre-planned  to  insure  adequate  reclamation 
and  other  measures  to  protect  the  environment. 

As  concurrently  required  under  43  CFR  23,  the  exploration  and  mining 
plan  shall  include  a  description  of  the  environmental  conditions  and  land 
use  within  and  adjacent  to  the  area  and  the  projected  use  after  completion 
of  the  operations.  Measures  to  be  taken  to  prevent  or  control  fire,  soil 
erosion,  pollution  of  surface  and  ground  water,  pollution  of  air,  damage  to 
fish  and  wildlife  or  their  habitat,  or  other  natural  resources  and  hazards 
to  public  health  and  safety  will  have  to  be  evaluated  and  implemented.  A 
specific  reclamation  schedule  will  have  to  be  formulated  and  implemented 
with  consideration  being  given  to  grading,  soil  preparation,  and  revegeta¬ 
tion.  The  method  of  refuse  and  overburden  disposal  and  water  impoundment. 
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treatment,  and  control  will  have  to  be  designed  prior  to  commencement  of 
operations. 

The  regulations  require  that  specific  performance  standards  for  the 
reclamation  of  surface  coal  mines  on  Federal  and  Indian  land  shall  be  fol¬ 
lowed.  These  standards  will  be  included  in  the  mining  plan  and  enforced  by 
the  Mining  Supervisor.  The  following  is  a  list  of  the  performance 
standards: 

(1)  Mined  areas,  including  highwall,  shall  be  returned,  as 
soon  as  feasible,  to  their  original  contour  or  to  a  similarly  appropriate 
contour  considering  the  surrounding  topography  and  possible  future  uses  of 
the  areas. 

(2)  There  shall  be  no  deposition  of  spoil  material,  except 
as  necessary  to  the  original  excavation  of  earth  in  a  new  mining  operation, 
on  the  undisturbed  or  natural  surface  within  or  adjacent  to  the  mined  area. 

(3)  Reclamation  shall  be  conducted  concurrently  with  the 
mining  operation. 

(4)  Throughout  the  mined  area,  soil  conditions  shall  be 
stabilized,  and  water  management  shall  be  conducted  so  that  landslides  are 
prevented;  erosion  is  minimized;  and  water  pollution  by  siltation  or  by 
acid,  highly  mineralized,  or  toxic  material  drainage  is  minimized. 

(5)  Fire  prevention.  Accumulations  of  slack  coal  or  com¬ 
bustible  waste  shall  be  stored  in  a  location  and  manner  so  as  not  to  be  a 
fire  hazard.  If  a  coal  seam  exposed  by  surface  mining  becomes  ignited  dur¬ 
ing  the  term  of  a  lease,  the  operator  will  immediately  extinguish  the  fire. 

o 

(6)  Coal  face  to  be  covered  in  strip  pits.  Upon  completion 
or  indefinite  suspension  of  mining  operations  in  all  or  any  part  of  a  strip 
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pit,  the  face  of  the  coal  shall  be  covered  with  non— combustible  material 
that  will  effectively  prevent  the  coal  bed  from  becoming  ignited. 

(7)  Underground  workings  from  any  strip  pit.  The  driving 
of  any  underground  openings  by  auger  or  other  methods  from  any  strip  pit 
shall  not  be  undertaken  without  prior  written  approval  of  the  Mining 
Supervisor. 

The  proposed  30  CFR  211  regulations  require  that  the  operator  maintain 
surface  openings  in  a  safe  manner  during  operations;  and  upon  abandonment 
of  the  mine,  all  openings  must  be  permanently  sealed.  These  procedures 
shall  be  made  a  part  of  the  mining  plan. 
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V.  ADVERSE  ENVIRONMENTAL  IMPACTS  THAT 
CANNOT  BE  COMPLETELY  MITIGATED 


The  major  environmental  issue  is  essentially  whether  or  not  an  orderly 
system  of  lease  allocation  and  potential  subsequent  development  is  environ¬ 
mentally  superior  to  unregulated  leasing. 

This  section  discusses  impacts  that  will  remain  despite  application  of 
mitigating  measures.  Included  are  the  unavoidable  impacts  not  subject  to 
mitigation  and  the  remaining  adverse  impacts  that  can  be  only  partially 
reduced. 

Unmitigable  impacts  are  presented  in  two  parts.  The  first  part  con¬ 
siders  impacts  on  land  uses,  population  patterns  and  considerations,  and 
human-value  resources.  The  second  part  considers  impacts  that  exploration, 
development,  and  production  actions  have  upon  the  natural  environmental 
components.  These  anticipated  residual  impacts  are  those  that  may  accrue 
from  orderly  systematized  leasing-exploration-development  versus  random 
leasing  with  associated  impacts. 

A.  Land  Uses  and  Socioeconomic  Values 
1.  Land  Uses 

a.  Agricultural 

Rehabilitation  success  varies  with  areas  and  climate. 

It  may  not  be  possible  to  immediately  restore  an  area  so  it  will  grow  the 
same  type  of  crop.  The  soil  productivity  may  also  be  lowered  on  some  sites 
when  profiles  are  altered.  Larger  tracts  mined  may  contribute  to  greater 
economical  efficiency  in  reclamation. 
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Natural  rehabilitation  on  30-year  old  spoil  piles  at  Old  Northern  Pacific  Operation,  Colstrip,  Montana. 


With  proper  climate  some  natural  rehabilitation  takes  place,  but  this  abandoned  Dakota  Star  mine 
and  town  shows  no  plan  to  return  the  land  to  any  productive  use. 
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b.  Timber  Production 

Residual  impacts  during  the  exploration  phase  on  timber 
production  are  generally  minor  and  limited  primarily  to  a  temporary  setback 
in  timber  production  on  relatively  small  areas.  There  is  usually  time  to 
harvest  timber  from  coal  fields  before  development.  In  limited  cases  of 
inadvertent  toxic  spoil,  saline  water  contamination,  soil  compaction,  or 
loss  of  redistributed  soil  by  erosion,  total  native  reforestation  may  be 
less  than  satisfactory.  This  may  require  artificial  revegetation.  Differ¬ 
ences  in  forest  types  and  the  kind  of  rehabilitation  practices  used  will 
also  determine  the  extent  of  unmitigated  damage.  Varying  amounts  will 
remain. 

c.  Mining 

Surface  slumping  or  subsidence  can  occur  after  coal  has 
been  extracted  despite  mitigation  measures.  The  resulting  instability  can 
adversely  affect  the  recovery  of  other  minerals  such  as  gravels. 

Coal  mining  results  in  loss  of  the  resource  other  than 
that  produced  and  used.  Mining  losses  within  a  single  coal  bed  can  vary 
from  as  little  as  10%  in  surface  mining  to  as  much  as  80%  in  underground 

v 

mining  of  thick  coal  beds.  Greater  recovery  is  a  monumental  challenge  fac¬ 
ing  the  industry. 

Another  aspect  of  drilling  that  cannot  be  completely 
controlled  occurs  when  unscrupulous  operators  drill  illegally  for  coal  in¬ 
formation  through  subversion  Qf  the  1872  Mining  Law.  In  order  to  drill 
for  coal  on  Federal  lands,  one  must  have  a  valid  coal  prospecting  permit  or 
lease.  The  Federal  Government  has  not  authorized  any  prospecting  permits 
since  January  1971.  As  such,  before  a  company  or  individual  bids  on  a 
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competitive  lease,  he  wants  to  know  as  mucfi°ai!out0the^coai'['  overburden, 
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soil,  and  other  Factors  as  possible.  Since  the  Federal  government  has  not 
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alleged  that  they  were  drilling  for  locatable  hardrock  minerals  such  as 

gold,  lead,  zinc,  copper,  uranium,  etc.  The  Federal  government  can  regulate 


drill  for  leaseable  minerals,  but  cannot  under  existing  laws  control  drill¬ 
ing  for  locatable  minerals. 


d.  Urban 

Coal  mining  requires  serious  land-use  planning  and  co¬ 
ordination  when  operations  are  conducted  in  proximity  to  residential,  com¬ 
mercial,  or  industrial  areas.  Some  degradation  is  inevitable.  However, 


this  may  be  politically  acceptable  in  established  mining  communities. 


e.  Recreation 

Roads  and  structures  associated  with  coal  development 
change  the  character  of  the  natural  landscape.  While  increased  access  pro¬ 
vides  a  beneficial  impact  to  many  recreational  users,  especially  those  using 

ORV's  for  primary  or  secondary  recreation  purposes,  the  general  impacts  are 
temporarily  adverse. 
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Coal  development  can  precipitate  serious  land  use  conflicts.  This  is  Colorado'  Fuel  and  Iron 
Corporation’s  steel  mill  at  Pueblo,  Colorado.  .  b9orrBdn9  Y-£-£BLrd9B 


bus  gnlrixm  Iboo  Yd  ddguoxd  <ax9bxaduo  do  xuldnx  rrA 


3B9XB  b9dBluqoq  Y-££8:r£CI8  no  dOBqmx  Y-E^nBOxdxngxa  III; 
•  .l?Bd  bns  boog  '9dd  xod  ddod  ad.  x&ni  Jron  Cdn.c  a*-d¥ 
agnsdo  od  9VBri  IIxw  anQX-dJ5li>qoq  Inrio  j  d  ri  :,,d 


UOX 


gX9fI9 

a  bns 
9anoD 

w9rnoa 
9b  ax 
gxrnml 
dd  nx 


Roads  and  structures  associated  with  coal  development  change  the  character  of  the  natural  land¬ 
scape.  « oxddn99°ndd 9  do  ax9dmun  9§xbI  do  xirldnx  9dd  <briBd  i9rido  9dd  nO  .oxxdfid 


8B  XBd  o2  .adDBqmx  Ibxoo3  9ai9vbB  9VBri  Y^d£do:fCI  bluow  ax9bxaduo  riaxdlaa 


V-5 


d-V 


Increases  in  humans,  living,  working  and  recreating  on  the  land,  cannot  help 
but  to  increase  competition  between  man  and  wildlife  for  food,  water,  cover 
and  living  space  at  many  levels.  While  some  species  may  benefit  from  these 
increased  human  activities,  and  recreation  opportunities  based  on  these 
species  will  be  expanded,  many  of  them  will  be  adversely  affected  and  rec¬ 
reation  opportunities  will  be  reduced. 

New  industry  is  usually  accompanied  by  more  people, 
more  money,  more  free  time  and  greater  demand  for  wildlife  based  recreation. 
This  also  increases  the  competition  between  humans  and  human  groups  for 
various  types  of  wildlife  based  recreation.  The  end  result  in  most  in¬ 
stances  may  be  a  temporary  reduction  in  the  array  of  wildlife  based  recrea¬ 
tion  opportunities  available  to  the  individual.  However,  with  completion 
of  land  and  vegetal  rehabilitation,  recreation  values  are  in  many  cases 

actually  enhanced. 

2.  Socioeconomic  Values 
a.  Social 

An  influx  of  outsiders,  brought  by  coal  mining  and 
energy  plant  operation  will  significantly  impact  on  sparsely  populated  areas 
and  small  communities.  This  influence  may  be  both  for  the  good  and  bad. 
Conservative  social  values  of  traditional  populations  will  have  to  change 
somewhat  to  accommodate  more  liberal  values  brought  by  newcomers.  Impact 
is  dependent  on  the  ability  of  local  populations  to  accept  social  change. 
Immigration  of  a  modest  number  of  people  into  a  small  community  could  result 
in  their  being  welcomed  and  rapidly  assimilated  into  the  existing  social 
fabric.  On  the  other  hand,  the  influx  of  large  numbers  of  ethnocentric, 
selfish  outsiders  would  probably  have  adverse  social  impacts.  So  far  as 
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radical  changes  affect  the  social  fabric,  rates  of  delinquency,  crime,  per¬ 
sonality  disturbance,  alcoholism,  alienation,  and  rootlessness  may  be  in¬ 
creased  . 

b.  Political 

Immigrant  populations,  dependent  on  and  oriented  toward 
coal  mining  and  energy  conversion  and  the  influence  of  powerful  business 
corporations  engaged  in  the  same  and  related  industries  cannot  help  but 
threaten  established  political  patterns.  Insofar  as  they  are  able  to  domi¬ 
nate  the  existing  political  establishment  through  numbers  and  corporate 
influence,  they  will  affect  political  life  of  a  community,  county,  or  state. 

c.  Economic 

The  impact  on  the  ranching,  agricultural,  and  recrea¬ 
tional  aspects  of  local  economies  cannot  be  entirely  mitigated.  Lands  used 
for  mining  and  plant  purposes,  as  well  as  attendant  transportation  routes, 
might  be  removed  from  these  aspects  of  the  local  economy.  People  whose 
livelihood  derives  from  these  uses  will  suffer  some  degree  of  economic  dis¬ 
location  and  loss  or  gain.  The  economic  unmitigated  impact  will  arise  to 
the  extent  that  local  populations  do  not  derive  economic  benefits  from  the 
advent  and  expansion  of  coal  mining  and  energy  conversion  development  and 
production.  This  is  not  necessarily  valid,  however,  since  the  economy  will 
probably  not  only  flourish  but  boom. 

d.  Ethnic 

Native  Indian  groups,  and  to  some  extent  all  other 
ethnic  minority  enclaves,  will  be  affected  by  the  advent  of  coal  mining  and 
energy  conversion  in  or  adjacent  to  their  communities.  An  influx  of  new¬ 
comers  might  result  in  some  degree  of  ethnic  dilution  due  to  intermarriage. 
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Indians,  Eskimos,  Hispanic-Amer icans ,  and  communities  of  earlier  settled 
"American  ethnics"  in  the  plains,  deserts,  and  mountains  will  all  be  af¬ 
fected  to  some  degree  be  it  to  their  benefit  or  detriment. 

e.  Cultural  and  Religious 

Economic,  social,  political,  and  ethnic  factors  of 
status  and  power  in  a  community  interact  with  and  heavily  influence  cul¬ 
tural  and  religious  lifestyles.  To  the  degree  that  population  patterns 
change,  without  positive  progress  to  preserve  existing  cultural  and  reli¬ 
gious  patterns,  the  impacts  on  these  cultures  will  remain  unchanged.  In¬ 
dian,  jgskimp,  :&ispapie,,  other  ethnic  and  nationality  groups,  and  communities 
whose  lifestyles  are  rooted  in  traditional  ranchingiKansbngriculture  and 
thei-rr .^:l^teidf:!eultiur#j  yalue^wi^li  her deeply  affected:  if: ['large  numbers  of 
imtoigrantiSsCntero  these;  areas.  asnthe;  result  ,  of  coal  mining  and  energy  activ-  * 

social  fabricomay  be  alteredn.by*  the  in-; 
flux  ofa  newcomers  k  andnthe  i.culturalo  framework  for  what  ifc’ s  worth  will  d  §  : 
neverb bei rfcheo  eame ,  again  ,b  What  have; been  dominant  cultures  will  have  to 
change  tei-spmei  degreentP  accommodate  new  people  and  new  conditions.  The  ;,c  I 

level)  qfo  change i  and ;  what .  elemental  of  i&i  remain  will,  depend,  on  the  numbers  sr]  1 

\. 

and  J'powernfQ£qd:he^newcotaeEa^fT(the^rT  acceptance  of  and  sympathy,  .for  existing 
cuiltures^oau^  programs:  £0,  buttress,  and  encourage  the  viable  continuance  of 
these  cultures.  Cultural  and  religious  changes^ aravalwayMi  affected  by  dsdc  :q 
change.  To  some  degree,  culture  groups  will  suffer;  severe  personal  and 
group  cuitur all floss* d x Indian  (groups  copldt Jpen  especially  affected  perma- 
ne&srtd-ygniiliossIiofD  cttltxin:alijidiversltyb(o£j  language],I  'arts^e  lifestyleyj  and  fo/lk-h 
lore-mighto  hejp'enrmara.ent^as imtaigratlonicrf)  numerous;  newcomers  .and  -  alter  ed/gisns 
e  c  oj^mic^crsocial  andoipOld/ticali  [power:  i  structures)  icould  easily overwhelm  aisinoc 
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thel#8®0?ld;  S177177719-^9*1^  suoi insxoanoo  lo  839lbiB§9:r  insasxq  ayswlB  ei  ^axx  axrIT 

f.  Health  and  Safety 

Accidental  deaths  and  injuries  may  take  place  despite 
safety  measures.  Where  industry  personnel  are  concerned,  the  magnitude  of 
the  problem  from  year  to  year  is  about  directly  proportional  to  the  number 
of  workers  involved. 


If  proper  precautions  are  taken  (patrolling  roads, 
signing,  shutting  down  operations  when  climatic  conditions  warrant,  etc.), 
to  protect  the  health  and  safety  of  the  general  public,  accidental  deaths, 
injuries  and  health  problems  can  be  kept  to  a  bare  minimum.  The  hazards, 
however,  cannot  be  completely  mitigated. 

g.  Esthetics 

There  will  be  unavoidable  short  term  impacts  on  the 
visual  environment  during  the  operational  phases  of  strip  mine  coal  opera¬ 
tions.  Vegetation  patterns  are  interrupted.  Structures  are  placed  on  the 
! landscape  for  varying  time  periods  in  the  exploration,  development,  and 
(production  phases.  Movement  of  soil  will  occur.  Each  of  these  actions 


interrupts  the  natural  c'haractfh/f6¥  land^capT,  Jab£P4i  <&?<=/■  <f^n  Vef 
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ately  mitigated.  Semi-arid  areas  with  less  than  10  inches  annual' * 1180 ^ 

tation  and  tundra  will  have  the  slowest  recovery  rate  unless  irrigation  is 

appliecP.^  donnBD  isrii  :Jn9mno:rxvn9  oxgoIo9rioxB  9rii  no  aioBqml 

-nx  lo  XB9*{ffX  9ig^str^^Bdxui8xb  sobItus  rlixw  b9iBxooa8B  93orfi  9xb  b9iB§xXxm 
DigoIoinoslBq  « 

ruins,  trails,  and  earthworks.  Any  carelessly  conducted  activity,  be  it 
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coal  development  or  production  that  disturbs  the  historic  surface,  or  sub¬ 
surface  in  rare  cases,  threatens  loss  of  tangible  historical  resources. 

This  risk  is  always  present  regardless  of  conscientious  preplanning.  Rugged 
hills  and  valley  bottoms  where  historic  Indian  actions  occurred,  and  which 
largely  determined  the  course  of  history,  would  be  altered. 

Relocated  historic  structures  could  suffer  loss.  Like¬ 
wise,  obtrusive  coal  operation  roads,  structures,  and  other  developments 
adjacent  to  historic  places  will  temporarily  lessen  their  historical  value 
to  the  degree  that  the  scene  and  setting  have  been  changed. 

i.  Geologic 

Geological  stratigraphic  relationships,  geomorphic  fea¬ 
tures  of  human  interest  value,  paleontological  specimens,  limestone  caverns 
and  caves,  badlands  areas  with  various  colored  strata  exposed,  hydrologic 
features  of  human  interest  such  as  waterfalls,  and  all  manner  of  scenic 
areas  will  suffer  adverse  environmental  impacts  that  cannot  be  completely 
mitigated  if  the  ground  surface  or  the  level  at  which  they  are  found  is 
disturbed. 


Much  of  the  landscape  can  be  rehabilitated  and  the  ad¬ 
verse  impacts  reduced,  but  no  amount  of  manmade  rehabilitation  can  restore 
a  disturbed  site  to  its  original  form.  Original  natural  features,  once 
lost,  are  gone. 


j .  Archeologic 


Impacts  on  the  archeologic  environment  that  cannot  be 
mitigated  are  those  associated  with  surface  disturbance.  The  threat  of  in¬ 
advertent  utilization  of  terrain  hosting  undetected  archeologic,  paleontologic 
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Mining  cemetary  at  Castlegate,  Utah. 


There  will  be  substantial  unavoidable  impacts  on  the  visual  environment  during  the  operational 
period  of  all  phases  of  coal  operations. 
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Impacts  on  the  archeologic  environment  which  cannot  be  mitigated  are  those  associated  with  surface 
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disturbance.  A  strip  mining  operation  could  destroy  tepee  rings  similar  to  these. 


. 
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impacted  and  slowest  to  recover. 
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and  historic  values  will  always  remain  despite  reconnaissance  and  clearance 
even  by  skilled  professionals. 

B .  Environmental  Components 

This  section  describes  the  impacts  that  coal  exploration,  devel¬ 
opment,  and  production  have  upon  the  five  components  of  the  environment 
that  cannot  be  completely  mitigated.  They  are:  (1)  Non-living  components; 
(2)  Living  components;  (3)  Ecological  interrelationships;  (A)  Aesthetics; 
and  (5)  Human  interest  values. 

1.  Non-Living  Components 

Erosion  processes  are  accelerated  any  time  the  protective 
cover  is  removed  or  the  soil  is  disturbed.  Mitigating  measures  after  major 
disturbances  reduce  erosion,  but  very  rarely  eliminate  it.  Productivity  of 
the  natural  vegetation  will  be  reduced  if  the  soil  is  disturbed  or  com¬ 
pacted.  Some  fill  or  cut  bank  failures  occur  when  roads  or  trails  are  con¬ 
structed  on  steep  terrain.  Of  all  exploration  activities,  road  construc¬ 
tion  will  cause  the  maximum  permanent  damage  to  the  soil. 

Some  sediment  may  be  produced  by  all  except  airborne 
exploration  activities.  The  sediment  may  adversely  affect  water  quality. 

The  amount  of  suspended  sediment  produced  after  mitigation  from  any  one 
action  on  a  specific  area  will  vary  with  conditions. 

Unfilled  pits  may  collect  water  which  may  be  potable,  acidic, 

or  alkaline. 

Surface  mining  alters  topography  and  hydrology  despite  miti¬ 
gation  measures.  There  will  be  spoil  pile  mounds  in  areas  that  were  once 
nearly  level.  The  spoil  cannot  entirely  be  replaced  in  its sdrigfn£fl 
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location  in  steeper  topography.  Actions  which  change  the  topography  of  an 

area  also  change  the  surface  drainage  patterns. 

Stream  crossings  will  inevitably  produce  suspended  sediments. 
The  act  of  constructing  adequate  stream-crossing  structures  and  fords  will 
increase  suspended  sediment  during  the  construction  phase.  Unexpected,  or 
unusual,  peak  flows  may  cause  stream-crossing  structures  to  fail.  These 
climatic  events  may  also  cause  coal  pits  to  overflow  and  the  contents  to 
enter  stream  channels.  Failure  of  earthworks  that  contain  settling  ponds 
during  heavy  rains  may  allow  sediment  or  toxic  material  to  reach  streams , 
lakes,  and  marshes. 

Geophysical  data  may  be  misinterpreted  and  shallow,  or  nar¬ 
row,  ground  water  aquifers  may  be  overlooked  and  subsequently  disrupted  by 

stripping  or  mine  development. 

There  is  a  possibility  of  physical  damage  to  the  boundary 
limitations  of  an  aquifer  due  to  blasting.  Should  this  actually  occur,  it 
would  represent  an  adverse  effect  which  would  be  virtually  impossible  to 
rectify  by  any  measures. 

The  original  natural  soil  arrangement  cannot  be  reconstructed 
after  it  is  moved,  compacted,  or  altered  during  construction  of  coal  mining 
or  powerplant  facilities.  The  losses  in  soil  productivity  and  vegetation 
cover  may  be  minimal  where  the  precipitation  exceeds  10  inches  and  severe 
in  areas  receiving  less  than  10  inches.  In  these  semi-arid  areas,  espe¬ 
cially  in  the  southwest,  vegetation  is  sacrificed  where  construction  of 
buildings,  roads,  and  railroads,  and  spoil  areas  occur.  The  sites  of  util¬ 
ity  poles  or  towers  would  also  suffer  unmitigated  impacts  on  vegetation. 
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The  major  underground  mine  characteristic  that  cannot  be 
completely  avoided  is  subsidence  or  caving.  Degree  of  subsidence  depends 
upon  mining  methods,  thickness  of  seams,  and  depth  from  the  ground  surface. 
Old  or  even  new  workings  may  collapse,  changing  the  character  of  the  sur¬ 
face.  It  may  affect  the  water  table,  crack  foundations,  open  cracks  or 
pits  on  the  surface,  and  cause  roads  or  structures  to  sink.  This  is  a 
major  concern  under  towns  or  developed  areas.  It  is  not  always  possible  to 
predict  the  rate  of  subsidence,  when  it  will  occur  or  how  large  an  area 
will  be  affected. 

The  waste  material  brought  to  the  surface  from  underground 
mines  may  cover  existing  vegetation  or  fill  a  valley  or  drainage.  It  may 
cause  acid  or  alkaline  leaching  to  enter  drainages.  It  may  set  up  unstable 
soil  conditions  on  steep  slopes  or  on  waste  piles.  Dust  problems  may  arise 
before  surface  cover  is  reestablished.  These  problems  cannot  always  be 
completely  mitigated. 

Potential  extractive  techniques  causing  subsidence  would 

have  similar  unmitigated  impacts. 

Underground  coal  fires  periodically  occur  despite  safety 
measures.  Fires  waste  the  coal  resource  and  damage  surface  values  by  emis¬ 
sion  of  smoke  and  gases  and  by  inducing  subsidence. 

Even  with  good  cooperation  by  the  coal  industry,  application 
of  all  feasible  mitigative  measures  and  careful  observance  of  operational 
rules  and  regulations,  there  will  continue  to  be  some  impacts  upon  air 
quality. 

Strict  enforcement  of  air-quality  standards  cannot  entirely 
eliminate  atmospheric  pollution  by  coal  operations.  Air  quality  will 
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inevitably  be  degraded,  at  least  temporarily  and  locally,  by  engine  emis¬ 
sions  and  dust  arising  from  road,  drilling  site,  and  pit  construction  as 
well  as  from  movement  of  surface  vehicles.  Accidental  coal  fires  will 
occasionally  add  toxic  vapors  and  particulates  to  the  load  of  noxious  mate¬ 
rials  already  in  the  atmosphere. 

During  coal  mining,  subsurface  material  with  higher  concen¬ 
trations  of  certain  soluble  elements  than  are  found  in  surface  materials  is 
transported  to  the  surface.  Introduction  of  these  elements  into  the  surface 
environment,  water,  air,  plants,  animals,  and  man,  changes  interrelation¬ 
ships  in  varying  degrees  from  what  they  were  before. 

The  impact  of  not  removing  carbon  dioxide,  ozone,  and  hydro¬ 
carbons  may  be  significant  only  locally  and  temporarily;  however,  there  may 
be  some  cumulative  effects  on  the  upper  atmosphere  (and  hence  on  the  earth’s 
general  climate)  which  are  not  yet  fully  understood,  as  discussed  in  W.  J. 
Maunder 's  1969  work.  Pollution. 

No  immediate  techniques  exist  to  individually  control  emis¬ 
sions  of  hazardous  trace  elements,  beryllium,  mercury,  cadmium,  chromium, 
nickel,  selenium,  arsenic  and  manganese. 

With  the  best  of  mitigation,  1,500  acre  feet  of  water  per 
1,000  megawatts  per  year  will  continue  to  impact  air  and  climate  as  vapor. 

Reduction  of  water  quantity  for  use  by  other  resources 
amounting  to  at  least  1,500  acre  feet  per  megawatt  per  year  cannot  be 
avoided. 


Relative  increases  in  downstream  salinity  cannot  be  avoided 

even  though  total  salt  content  Vi 11  not  be  increased  if  cooling  water  is 

not  returnei^^a^stfeamf'  •3noii£i9qo  Ibod  yd  rroiiulloq  ol^sriqeomiB  aiBnimils 
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,  ,  .  Water  pollution  from  airborne  oxides rof  sulfur  and  nitrogen 
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cannot  be  totally  avqided. 
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2.  Living  Components 
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Proper  administration  .of  Federal  qoal-drilline:  permits  by 
9VX83BflI  B  yd  b93UB9  nOXlBl9g9V  OXlEUpB  lo  nOI l9UXl 89b  9rTT 

the  Federal  land-njanaging,  agency  and  the  Geological  Survey  will  generally 

laom  nr  b9lBgxlxm  yIaBno8B9x  9d  lonnso  iennBrfD  rriB9xla  b  nwob  9bxi8  rflxB9 

leave  few  unmitigated  environmental  impacts.  Revegetation  of  areas  dis- 

.  8X1/990  9bxia  9ffl  X9llfi  898B9 


turbed  by  roads  and  drill  sites  requires  varying  treatments  and  lengths  of 
9vodB  b98B9xonx  sd  ysm  3ni9lay8099  oxlBups  lo  noxlBln9mxb92 

time  depending  on  fbe  climate,  soil,  and  terrain.  Widespread  ORV  use  in 

9ldBDXovBno  .lx  ln9V9iq  ol  alxoll9  9vxlBgxlxm  IIb  9lxq39b  al9V9l  IexuIbb 

exploration  .areas  will  result  in  damage,  tor  vegetation.  Tfyis  effect  is 

raoxl  ylxxBirrxxq  llnasx  ilxw  alBlidBri  9>IbI  dub  mB9Xl8  nx  8lxaoq9b  In9mxb98 

usually  temporary. 

.alxBil  bnB  abBoi 


r  .  ..Exploration  drill sites,  pits,  and  .trenches,  .elimi 
98Bnq  noxiBXolqxB  9ffl  nguoxnl  slxlblxw  rro  sloBqmx  laorrr  9lxnW 

tation^cj.n<|  in  the  semi-ar 


minate  vege- 

id  southwest,  where  precipitation  is  10  inches  or 
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less,  revegetation  ris  r very  slowr.  The  same  is  rtr,ue  in  areas  underlain  at 

.9ldBbxoVBnu  9d  yam  aaol  IBlxdBn  yxBxoqni9l  bnB  « ln9ni99Blqexb 

very  shallow rdepths rby  materials  not  capable T of  supporting  plant  growth. 
Illxb  bnB  tIxEil  tbEbx  yxolBxo±qx9  <I9vbx:1  VRO  yxlnno 9-880x0 

.  r  The  immediate  impacts  .of  relatively  small  terrestrial  habitat 

gnxxi9n9xl-l39l  bns  ,ln9mqxup9  noxlBxoIqx9  lo  ln9m9vom  tnoxl9nxlano9  9lxa 

losses  cannpt rbe  mitigated.  r  Rehabilitation  of  .sites  (imaged  by  ORV  use  and 
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earthmgving  activities  will  mitigate  the  long-term  effects.  If  roads  and 
, snoxzTBXBqo  lo  noxlBxnb  bns  In9lx9  9nl  noqu  gnxbn9q9b  Insoxlxngxsnx  yl9vxl 

trails  are  not  closed  to  public  use  during  and  after  rehabilitation,  habitat 
«3ln9box  gnxwoxxud  <8lxddBX  t3bxxd  gnuoy  <3l39n  bxxd  9vIovnx  ylxxBinixq  bns 

damage  may  be  relatively  permanent.  r  .  r 

. 89lBXd9lX9VnX  bnB  <39lXlq9X 

Despite  mitigatiye  measures  during  exploration,  erosion  and 
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Some  damage  to  aquatic  resources 


trails,  ORV  .travel,  and  teat  .excavations.  Some  damage  to  aqu  . 
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productivity  would  depend  on  the  magnitude  of  destruction  and  would  be 
long-term  in  nature,  unless  a  similar  amount  of  vegetation  could  be  re¬ 
placed  elsewhere  in  the  ecosystem. 

The  destruction  of  aquatic  vegetation  caused  by  a  massive 
earth  slide  down  a  stream  channel  cannot  be  reasonably  mitigated  in  most 
cases  after  the  slide  occurs. 

Sedimentation  of  aquatic  ecosystems  may  be  increased  above 
natural  levels  despite  all  mitigative  efforts  to  prevent  it.  Unavoidable 
sediment  deposits  in  stream  and  lake  habitats  will  result  primarily  from 
roads  and  trails. 

While  most  impacts  on  wildlife  through  the  exploration  phase 
can  be  reduced  by  implementation  of  mitigating  measures,  some  mortality, 
displacement,  and  temporary  habitat  loss  may  be  unavoidable. 

Cross-country  ORV  travel,  exploratory  road,  trail,  and  drill 
site  construction,  movement  of  exploration  equipment,  and  test-trenching 
operations  may  cause  dislocation  of  wildlife.  These  losses  will  be  rela¬ 
tively  insignificant  depending  upon  the  extent  and  duration  of  operations, 
and  primarily  involve  bird  nests,  young  birds,  rabbits,  burrowing  rodents, 
reptiles,  and  invertebrates. 

The  impact  on  wildlife  from  mine  facility  development  cannot 
be  mitigated  in  the  immediate  area  of  the  facilities  during  the  life  of  the 
mine.  During  construction,  the  wildlife  and  wildlife  habitat  will  be  dis¬ 
placed  or  destroyed.  Small  sedentary  animals  are  more  prone  to  destruction, 
while  larger  animals  such  as  some  big-game  species  and  predators  will  leave 
the  area.  Mitigation  through  habitat  rehabilitation  cannot  be  accomplished 
until  the  facilities  are  removed,  usually  after  30  to  40  years.  Effects  on 
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some  species  may  be  permanent,  depending  upon  the  type  of  rehabilitation 
employed  and  the  land  uses  after  mining. 

The  displacement  of  animals  such  as  elk  and  others  that  are 
intolerant  of  man's  activities  cannot  be  mitigated  until  these  activities 
cease. 

Hazards  to  wildlife  from  roads,  fences,  trains,  powerlines, 
etc.,  cannot  be  completely  mitigated.  Construction  of  new  roads,  even  with 
high  engineering  standards,  has  a  residual  impact  on  wildlife  never  fully 
erased.  Some  animals  may  be  unavoidably  killed  despite  efforts  to  reduce 
loss . 

The  hazards  to  aquatic  life  from  sediment  pollution  cannot 
be  completely  mitigated.  After  the  initial  facility  construction  period, 
erosion  control  measures  and  revegetation  of  unused  areas  will  decrease  the 
accelerated  erosion.  Sediment  loads  from  the  original  construction  will 
already  be  moving  downstream  and  sediment  from  road  drainages,  poorly  re¬ 
vegetated  areas  and  new  construction  activities  will  continue  to  cause  some 
sediment  pollution. 

The  long-term  ecological  effects  of  sedimentation  of  streams, 
ponds,  and  lakes  are  often  of  greater  consequence  to  aquatic  species  than 
are  immediate  short-term  effects  of  direct  mortalities. 

Natural  surface  waters  such  as  springs,  ponds,  lakes, 
marshes,  and  streams  along  with  their  associated  plant  communities  are 
vital  to  the  survival  of  many  aquatic  and  terrestrial  wild  animals.  Where 
subsidence  or  surface  mining  causes  drastic  physical  changes  in  or  losses 
of  such  water,  a  variety  of  associated  wildlife  species  will  be  subject  to 
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eventually  restored.  If  a  threatened  species  is  involved,  however,  the  loss 
may  be  a  permanent  unmitigable  impact. 

In  some  instances,  it  may  be  impossible  to  completely  miti¬ 
gate  secondary  impacts  upon  contiguous  resident  populations  and  habitats. 
Animals  displaced  from  home  ranges  may  be  forced  to  use  adjacent  areas 
already  stocked  to  carrying  capacity.  The  resulting  degradation  of  the  ad¬ 
jacent  habitats,  the  forced  interactions  with  the  resident  animals  and, 
potentially  greater  losses  to  the  original  populations  involved  are  seldom 
subject  to  more  than  token  mitigation. 

Changes  in  access  patterns  in  a  region  will  have  definite 
impacts  on  man's  utilization  of  game  and  fish  species.  Game  and  game-fish 
will  be  subjected  to  increased  exploitation  pressures  in  general.  Local 
and  easily  accessible  populations  may  be  excessively  exploited.  Large  areas 
around  mining- industrial  complexes  may  be  restricted  to  hunting  and  fishing. 
These  considerations  can  be  mitigated  only  to  limited  degrees  by  more  in¬ 
tensive  management  of  wildlife  and  wildlife  habitat.  It  can  become  neces¬ 
sary  to  reduce  big  game,  predator  or  "nuisance"  animal  populations  displaced 
by  human  activities  to  prevent  overuse  of  remaining  habitats  and  conflicts 
with  other  human  uses. 

3.  Ecological  Interrelationships 

Any  industrial  action  that  alters  the  abiotic  environment  or 
biotic  community  can  influence  ecological  relationships  to  some  degree; 
mitigative  measures  cannot  be  entirely  effective.  Despite  all  feasible 
precautions,  some  coal  operations  will  upset  the  natural  balance  of  ecosys¬ 
tems,  at  least  temporarily.  Actions  or  accidents  that  destroy  vegetabibft^ J 
disturb  soil,  degrade  water  quality,  and  pollute  the  air  will  cause  some 
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disruption  of  acological  interrelationships.  Xn  these  instances,  the  nu— 
trient  cycle  and  hydrologic  cycle  may  be  interrupted  until  the  affected 
area  is  revegetated  and  soil  is  stabilized  or  until  the  source  of  disrup¬ 
tion  is  removed. 

Fragile  ecosystems,  where  productivity  is  low  and  the  natural 
balance  delicate,  will  be  most  severely  impacted  and  slowest  to  recover, 
particularly  where  the  ecological  equilibrium  has  been  impaired  by  other 
human  activity  prior  to  coal  operations. 

Whenever  soil  is  disturbed,  eroded,  or  removed,  soil  orga¬ 
nisms  will  have  their  life  cycles  interrupted  and  populations  will  decline 
for  an  unknown  time.  There  will  be  shifts  in  populations  among  species  as 

food  and  energy  sources  are  changed. 

Whenever  the  natural  interactions  of  parent  material,  vegeta¬ 
tion,  topography,  and  climate  are  disrupted  by  any  action,  the  soils  will 
be  affected.  Mitigating  measures  cannot  immediately  and  completely  restore 
soils  to  their  former  state.  Soils  may  be  stockpiled,  moved,  and  redistrib¬ 
uted,  but  to  some  degree,  the  impacts  will  remain  until  the  interactions 
again  have  time  to  reach  equilibrium.  The  time  required  for  equilibrium 
ranges  from  decades  to  a  few  hundred  years  in  areas  of  high  rainfall  to 
many  hundreds  of  years  in  arid  climates,  more  particularly  those  with  less 
than  10  inches  of  precipitation  annually. 

Some  properties  of  topsoils  are  not  restored  until  equilib¬ 
rium  with  the  environment  is  reached.  Nutrient  recycling,  profile  develop¬ 
ment,  and  organic  matter  cycling  are  examples  of  items  not  completely 
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Roads,  railroads,  building  sites,  and  waste  disposal  sites 
are  areas  on  which  impacts  on  soils  continue  for  the  life  of  the  facility. 
Rehabilitation  measures  are  only  the  first  step  which  must  be  followed  by  a 
chain  of  natural  processes  that  must  continue  for  a  long  time  before  former 
equilibriums  are  restored. 

Post-mining  rehabilitation  if  aimed  at  establishing  an  en¬ 
tirely  different  ecosystem  in  terms  of  vegetation,  topography,  and  land  use 
will  drastically  influence  wildlife.  Some  lands  could  be  rehabilitated  for 
intensive  human  use;  others  could  be  rehabilitated  especially  for  wildlife 
or  for  intensive  agriculture.  The  types  of  wildlife  which  would  be  able  to 
survive  in  each  situation  would  vary  greatly.  Rehabilitation  not  geared  to 
the  needs  of  the  endemic  wildlife  species,  or  drastic  changes  in  land  uses 
after  rehabilitation,  can  preclude  reestablishment  of  many  members  of  the 
original  fauna. 

Damage  to  biota  directly  or  through  reduction  of  its  resist¬ 
ance  to  disease  by  concentration  of  emitted  gases  and  particulates,  as  dur¬ 
ing  periods  of  little  air  movement,  cannot  always  be  precluded. 

4.  Aesthetics 

Roads  constructed  in  steep  terrain  invariably  leave  portions 
of  the  road  prism  visually  denuded  of  vegetation  unless  in  dense  timber. 
Areas  denuded  by  roads  or  ORV  travel  in  the  most  arid  areas  will  remain 
bare  unless  revegetation  is  initiated. 

New  industry  is  usually  accompanied  by  more  people,  and 
greater  demand  for  uncluttered  outdoor  recreational  space.  In  rural  areas, 
this  sudden  increase  in  people  living  and  recreating  on  the  land,  will 
degrade  open  space,  wildland  aesthetics  and  displace  wildlife  and  reduce 
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habitat.  Demands  for  homesites,  utilities,  water,  roads,  outdoor  recreation 
facilities,  etc.,  will  diminish  prior  wildland  resources  and  bring  about  a 
myriad  of  changes  within  undeveloped  rural  settings.  Considering  the  whole 
coal  leasing  program,  this  area  of  concern  is  among  those  with  the  highest 
potential  for  unavoidable  impacts. 

While  road  and  utility  systems  can  be  designed  to  blend  into 
the  landscape,  the  previously  undeveloped  character  of  an  area  will  gener¬ 
ally  suffer.  A  mine  mouth  operation  usually  concentrates  obnoxious  land 
uses  at  one  or  more  select  sites  for  a  significantly  long  period  of  time. 

A  strip  mine  operation  results  in  a  temporary  catastrophic  alteration  of 
scenic  values.  In  the  latter  case,  time  and  diligent  reclamation  may  not 
only  heal  but  actually  enhance  scenic  values  by  providing  for  landscaping 
and  improved  fields  of  vision. 

In  summary,  excessive  human  use  of  a  onetime  rural  or  wild¬ 
land  area  invariably  results  in  degradation  of  the  very  qualities  that  we 
most  cherish  and  seek. 

5.  Human  Interest  Values 

A  major  risk  always  inherent  in  any  form  of  mineral  develop¬ 
ment  and  more  especially  while  strip  mining  is  the  accidental  destruction 
of  uninventoried  historical  or  natural  features  that  intrigue  the  intellect 
and  excite  curiosity.  These  may  include  examples  of  unusual  geology,  sites 
of  ecological  significance,  archaeological  values,  mineral  springs,  and 
even  old  battlefields. 

The  BLM  resource  inventory  and  planning  system  is  designed 
to  identify  these  values.  If  their  public  worth  is  significant,  they  will 
be  prot^dfc'ed1.  :  The"  grykt  dah^Wr^ies  in  the  fact  that  many  natural  features 
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and  archaeological  sites  are  not  easily  detected  and  thus  risk  damage.  An 
operation  can  always  be  stopped  if  values  are  identified,  however,  at  that 
point  reclamation  or  protective  measures  may  be  too  late. 


.89iU3B9fn  noitGQitim  9tiqa9b  ygoloibyrl  bos  yrlqBigoqot  ni  9QnBiio  b  29V69l  gninim  9D6tniS 


.8fTi9tt6q  9gBniGib  eosttus  9gnBrlo  osIb  69ib  he  to  yrlqBigoqot  9(it  9gnBr1o  rloirlw  anoitoA 


v"2^-v 


Surface  mining  leaves  a  change  in  topography  and  hydrology  despite  mitigation  measures. 


Actions  which  change  the  topography  of  an  area  also  change  surface  drainage  patterns. 
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Even  in  compliance  with  air  pollution  control  standards,  it  is  inevitable  that  small  quantities  of 
pollutants  will  go  into  the  air  when  coal  is  burned  to  generate  electricity. 


Emission  of  less  than  two  microns  in  size,  which  impair  visibility  and  cause  breathing  problems, 
can  be  reduced  only  slightly. 


BLM  MANUAL 
Supersedes  Rel. 
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VI  RELATIONSHIP  OF  FEDERAL  COAL  LEASING  TO  LONG-TERM 
PRODUCTIVITY  AND  MANAGEMENT  OF  THE  LAND 

Coal  will  probably  be  mined  from  those  Federal  lands  where  mineral 
rights  have  already  been  leased  regardless  of  whether  or  not  the  proposed 
EMARS  is  adopted.  An  orderly 

allocation  leasing  system  provides  for  the  highest  level  of  development 
consistent  with  comprehensive  land  use  planning. 
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Coal  is  mined  because  it  provides  a  needed  source  of  energy  to  enhance 
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e  quality  of  our  lives.  when  burned  in  stoves  and  furnaces,  it  releases 
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energy,  to  heat  homes  and  factories.  Energy  is  converted  to  steam  and  elec-' 
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lty  for  domestic  and  industrial  heat  and  power.  Coal  can  be  chemically 
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converted  to  a  myriad  of  useful  products. 
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These  needs  must  be  weighed  against  onsite  values  ahd  the  environmental 
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the  coal-mining  process.  Similarly,  uses  plus  the  value  of  the 
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land  before  coal  was  mined  must  be  compared  to  the  values  of  the  land  after 
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mining.  Sometimes,  postmining  land  values  exceed  premining  values.  Usu- 
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ally,  they  do  not.  Any  losses  of  value  to  the  mined  land  must  be  compared 
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to  the  enhancement  of  value  elsewhere  that  resulted  from  the  use  of  coal. 
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A.  Values  of  Coal  and  Coal  Mining 
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1.  Economic 
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In  1972,  total  coal  production  m  the  United  States  amounted 
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to  590  million  tons.  Production  under  Federal  leases  amounted  to  10.2  mil- 
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lion  tons  or  1.7  percent  of  the  total.  The  mine-mouth  sale  price  received 
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by  the  Federal  leases  was  $53.4  million.  Income  to  the  Federal  Government 

in  1972  from  coal  leasing  was  $2.3  million. 

By  the  year  2000,  it  is  estimated  that  the  nationwide  need  for  coal 

will  increase  threefold,  but  that  it  will  be  necessary  for  production  of 
Federal  coal  to  be  increased  17  times  the  1972  level.  Therefore,  by  the 
year  2000,  a  total  of  175.8  million  tons  of  Federal  coal,  with  a  mine-mouth 
value  of  $920  million,  will  be  needed  each  year.  Based  on  present  rates, 
the  revenue  from  royalties  in  the  year  2000  on  Federal  coal  would  amount  to 
about  $35.2  million,  of  which  the  States  where  Federal  coal  was  mined  would 
get  37.5  percent  or  $13.2  million,  based  on  the  formula  in  effect  in  1973. 

Assuming  that  85  percent  of  the  Federal  coal  produced  in  2000  would  be 
extracted  by  surface  mining  methods,  about  31  surface  mines,  each  producing 
5  million  tons  per  year,  and  ten  underground  mines,  each  producing  2  mil¬ 
lion  tons  per  year,  would  be  required. 

A  surface  mine  producing  5  million  tons  of  coal  per  year  requires 

about  610  employees  and  a  capital  expenditure  of  about  $40  million.  Thus, 
31  surface  mines  would  provide  permanent  employment  for  18,910  people  and 
require  capital  investment  of  $1,240  million.  Ten  underground  mines  would 
provide  about  5,000  permanent  positions  and  require  capital  investment  of 
$240  million.  Total  for  both  types  of  mines  would  be  23,910  jobs  and  cap¬ 
ital  investment  of  $1,400  million  (National  Petroleum  Council,  1971). 

The  projected  increase  in  Federal  coal  production  can  in  part  be  attn 
buted  to  two  valuable  characteristics  of  major  Federal  coal  deposits.  Most 
Federal  coal  can  be  classed  as  low  in  sulfur  content,  and  most  is  recov¬ 
erable  by  surface-mining  methods.  These  factors  make  Federal  coal  pre¬ 
ferred  for  power  generation,  gasification,  and  liquefaction.  Federal  coal 
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in  Wyoming  and  Montana,  for  example,  is  competitive  with  locally  produced 
private  coal  in  the  Midwest  for  use  in  population  centers  around  Chicago 
and  St.  Louis. 

Plans  are  being  formulated  to  build  new  gasification  and  liquefaction 
plants,  using  Federal  coal  primarily,  to  produce  gaseous  and  liquid  fuels. 

These  products  can  be  substituted  for  natural  gas  and  oil  used  in  some 
powerplants. 

Powerplants  without  coal-burning  equipment  can  be  converted  to  use 
coal,  and  new  powerplants  can  be  designed  to  burn  coal  as  well  as  oil  or 
gas. 

To  the  extent  that  coal  is  substituted  for  oil  and  gas,  imports  of 
those  products  from  other  countries  can  be  reduced,  with  a  subsequent  im¬ 
provement  in  the  United  States'  balance  of  payments. 

The  abundance  of  and  accessibility  of  Federal  coal  makes  it  an  impor¬ 
tant  fuel  reserve  for  national  security.  The  fact  that  most  Federal  coal 
can  be  mined  by  surface  methods,  which  can  be  operational  more  quickly  and 
with  smaller  investments  and  less  personnel  than  underground  mining,  en¬ 
hances  its  value  for  defense  purposes. 

The  steel  industry  of  Utah  and  California  uses  coking  coal  of  high 
unit  value  mined  in  the  Uinta  region  of  Utah  and  Colorado.  The  role  of 
coking  coal  is  important  in  the  western  States'  economies,  even  though  the 
reserves  are  small  in  comparison  with  other  supplies  that  can  be  used  for 
power  generation  or  direct  conversion  to  other  forms  of  energy.  The  deposits 
of  privately  owned  coking  coal  are  being  rapidly  depleted,  so  future  sup¬ 
plies  will  be  almost  totally  from  Federal  lands. 
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2.  Social 


Meaningful  employment  for  workers  in  the  coal  mines,  along  with  wages 
paid,  has  been  a  stabilizing  social,  cultural,  and  political  factor. 

Coal  represents  a  large  segment  of  this  Nation  s  wealth  and  as  such  in 
fluences  political,  social,  and  economic  thinking  and  actions.  Steady  em¬ 


ployment  at  a  good  wage  for  the  miners  of  coal  and  a  profitable  operation 


for  the  coal  mining  companies  provide  local,  state,  and  Federal  governments 


with  a  tax  base  that  can  be  used  to  finance  the  social,  community,  and  gov 
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steady  employment.  Employees  of  modern  coal  companies  typical  of  those 
operating  in  these  coal  provinces  are  highly  skilled  equipment  operators, 
scientists,  engineers,  and  managers.  Well  paid  and  well  educated,  they  can 
build  the  kinds  of  communities  they  prefer,  with  all  the  advantages  of  sim¬ 
ilar  communities  elsewhere.  The  key  to  achieving  desired  amenities  in  ex¬ 
panding  communities  is  early  and  foresighted  planning  by  coal  companies, 
municipal  leaders,  officials  of  State  and  Federal  agencies,  and  the  res¬ 
idents  themselves,  who  can  rely  on  the  stability  of  their  community  because 


of  expanding  demands  for  the  energy  provided  by  the  coal  they  mine. 

B.  Loss  of  Noncoal  Values 

The  length  of  time  that  coal  exploration,  development,  production, 
and  rehabilitation  alters  the  prior  environment  and  modifies  other  uses  will 


vary  from  a  few  years  in  the  wetter  provinces  and  biomes  to  many  years  in 


the  drier  ones  where  revegetation  progresses  more  slowly. 
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surface  water  resources,  soil,  vegetation,  wildlife,  various  land  uses, 
and  human  value  resources.  Soil  productivity  loss  and  that  of  soil-depen- 
dent  resources  usually  is  greater  in  steeper  terrain. 

Air  pollution,  including  carbon  dioxide  from  coal-fired  plants,  added 
to  those  produced  by  man’s  other  activities,  could  modify  local  climates. 

Surface  water  flow  will  be  changed  until  drainage  patterns  can  be  rees¬ 
tablished,  generally  in  3  to  5  years.  Surface  water  quality  and  quantity 
may  be  adversely  affected  by  sedimentation  and  greater  fluctuations  in  sur¬ 
face  runoff  until  the  predisturbance  density  of  ground  cover  is  reestablished 
Long-term  productivity  will  be  reduced  where  the  sediment  originates  as 
well  as  where  it  is  deposited,  especially  if  the  sediment  contains  toxic 

substances . 

Long-term  productivity  based  on  preexisting  quality  of  ground  water 
aquifers  may  be  reduced  if  aquifers  are  contaminated  or  mixed  as  a  result 
of  improper  plugging  of  drill  holes  and  mine  tunnels.  Where  pressure  of  an 
aquifer  is  reduced,  reduction  of  dependent  productivity  will  be  permanent. 
Complete  disruption  of  subsurface  aquifer  flow  by  either  surface  or  under¬ 
ground  mining  may  permanently  affect  water  availability. 

Waste  {)iles  and  settling  ponds  concentrate  minerals  in  new  locations 

in  the  environment. 

Trace  elements  in  fly  ash  deposited  in  the  vicinity  of  coal-fired 
plants  have  some  effects  on  the  productivity  of  the  affected  area,  depend¬ 
ent  upon  the  quantity  and  toxicity  of  the  deposits. 

Use  of  water  by  coal-fired,  mine-mouth,  generating  plants  will  reduce 
or  enhance  productivity  of  other  water -using  activities,  i.e.,  recreational, 
agricultural,  municipal,  manufacturing,  etc.,  proportional  to  the  amount  of 
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water  used  by  the  generating  plants  and  the  change  in  temperature  of  the 
watercourse  receiving  plant  discharge.  Water  used  in  the  cooling  process 
at  coal-fired  plants  will  be  warmed.  Warmed  water  will  be  less  productive 
for  some  organisms,  but  more  productive  for  others. 

A  net  loss  in  aquatic  production  because  of  less  total  water  available 
for  the  habitat  is  predictable. 

The  natural  soil  will  be  disturbed,  eroded,  compacted,  or  mixed  with 
spoil  during  mining.  Severity  will  range  from  slight  compaction  to  destruc¬ 
tion  of  the  soil’s  productivity.  Reductions  in  long-term  productivity  of 
vegetation  will  vary  with  climate  and  the  degree  of  soil  disturbance,  com¬ 
paction,  or  intermixture  with  spoil. 

Steinbrenner  (1963)  listed  several  soil  factors  that  were  significantly 
correlated  to  productivity,  expressed  in  terms  of  site  index,  of  Douglas 
fir  in  the  Pacific  Northwest.  Site  index  was  defined  as  the  total  height 
to  which  a  dominant  tree  grew  in  an  arbitrary  period,  in  this  case,  100 
years.  His  findings  show  the  importance  of  the  entire  soil  profile  (surface 
soil,  subsoil,  and  weathered  parent  material)  to  productivity.  They  are 
applicable  in  varying  degree  to  soils  everywhere: 

1.  Total  Soil  Depth 

A  linear  relationship  exists  between  total  soil  depth  and  site 
index.  A  soil  that  is  20  in.  deep  has  a  site  index  of  90.  A  40-in. -deep 
soil  has  a  soil  index  of  106,  Thus,  each  inch  of  total  soil  depth  over  20 
in.  is  responsible  for  0.8  ft  of  site  index. 

2.  Gravel  Content 

Coarse  rock  fragments  in  the  soil  lower  the  site  index,  but 
more  fragments  lower  the  site  index  less.  Gravels  and  stones  do  not  retain 
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available  water  for  plant  growth  and  the  available  water  capacity  of  the 
site  is  decreased.  The  capacity  to  supply  plant  nutrients  is  also  decreased. 
An  increase  of  coarse  fragments  from  0  to  20  percent  reduces  the  site  index 
by  20  ft.  If  coarse  fragments  comprise  from  20  to  40  percent,  site  index 
is  reduced  an  additional  10  ft.  Forty  to  60  percent  coarse  fragments  only 
reduce  site  index  an  additional  3  ft. 

3.  Depth  of  Surface  Horizon 

The  surface  soil  layer  is  very  important  to  plant  growth. 

It  is  literally  the  plant  nutrient  producing  factory.  It  is  biologically, 
chemically,  and  physically  the  most  active  portion  of  the  soil  profile. 

Most  feeder  roots  are  located  in  the  surface  horizon.  It  is  where  the  all 
important,  active,  organic  soil  fractions  and  plant  nutrients  are  located. 

The  surface  horizon  is  the  first  soil  layer  that  is  eroded,  disturbed,  or 
cast  aside. 

Most  soil  where  Douglas  fir  grows  have  surface  horizons  that  are  between 
4  and  10  in.  thick.  The  data  show  that  each  inch  of  surface  horizon  in 
this  range  is  responsible  for  5  ft  of  site  index.  Site  indexes  were  109 
and  140  for  4-  and  10  in. -thick  surface  horizons,  respectively. 

The  importance  of  these  site  differences  is  shown  by  the  yield  tables 
from  USDA  Bulletin  201  (McArdle,  1950).  At  age  100,  the  normal  yield  tables 
at  a  site  index  of  140  show  62,800  board  feet,  Scribner.  At  site  135,  with 
a  loss  of  1  in.  of  topsoil,  the  yield  drops  to  57,600,  a  reduction  of  5,200 
board  feet. 

Sindelar ,  et  al.,  1973,  also  showed  that  depth  of  topsoil  was  signifi¬ 
cant  to  productivity.  They  reported  that  16.18  grams  per  square  meter  of 
vegetation  grew  where  there  was  no  top  soil  (0  in.)  and  32.35  grams  per 
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square  meter  grew  where  there  was  4  in.  of  topsoil  over  the  spoil. 

4.  Texture  of  Subsoil  Horizon 

There  is  a  positive  curvilinear  relationship  between  site  and 
clay  content  of  the  subsoil  horizon.  The  positive  effect  drops  off  when 
the  clay  content  becomes  so  great  that  root  penetration  is  impeded. 

The  site  index  increases  7  ft  as  clay  content  in  the  subsoil  increases 
from  10  to  20  percent.  The  site  index  increases  6  ft  more  as  clay  content 
goes  from  20  to  40  percent.  The  positive  relationship  almost  ceases  at 
45  percent  clay. 

This  relationship  exists  because  an  increase  in  clay  content  increases 
the  available  water-holding  capacity  of  the  soil.  Also,  most  cation  changes 
occur  in  clay  and  organic  matter,  and  that  process  affects  soil  fertility. 

5.  Macroscopic  Pore  Space 

The  importance  of  macroscopic  pore  space  lies  in  air  and  wa¬ 
ter  movement  within  the  soil.  When  pore  space  is  high,  there  is  a  straight 
line,  negative  relationship  between  site  and  percent  macroscopic  pore  space 
in  the  subsoil  horizon.  The  site  index  decreases  20  ft  as  macroscopic  pore 
space  increases  from  10  to  30  percent.  This  is  one  foot  of  site  for  every 
1-percent  increase  in  pore  space.  This  is  explained  by  the  fact  that 
available  water-holding  capacity  and  nutrient  reserves  decrease  because  the 
percent  macroscopic  pore  space  increases. 

When  macroscopic  pore  space  is  low,  an  opposite  positive  relationship 
is  true. 

Root  penetration  ceases  at  a  macroscopic  pore  space  less  than  6  per¬ 
cent.  Roughly,  the  site  index  drops  from  126  at  6  percent  to  90  at  5  per¬ 
cent.  This  shows  what  happens  when  soil  is  compacted. 
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Steinbrenner  (1953)  reported  that  one  pass  with  an  HD20  tractor  with 
blade  and  crawler  arch  reduced  the  macroscopic  pore  space  from  18  to  11 
percent  on  a  wet  soil.  Infiltration  rate  in  cubic  centimeters  per  minute 

decreased  from  83  to  12  on  the  same  samples. 

In  the  wetter,  more  favorable  biomes,  vegetation  can  be  reestablished 
within  a  few  years.  In  the  most  arid  areas,  vegetation  may  not  be  produced 
in  predisturbance  quantity  and  quality  for  several  centuries. 

Wildlife  dependent  on  natural  conditions  will  be  affected  by  loss  or 
reduction  of  water  supply,  food,  and  cover,  including  solitude,  for  short 
periods  in  wetter  provinces  and  biomes  to  centuries  in  the  driest.  The 
seriousness  of  impacts  on  populations  will  depend  on  the  scarcity  of  the 
habitat  components  affected  and  species  involved. 

If  the  entire  native  environment  of  a  threatened  species  of  wildlife 
were  to  be  destroyed,  the  species  would  become  extinct.  That  this  might 
happen  is  quite  unlikely,  however. 

Agricultural  production  will  be  eliminated  during  site  occupancy  for 
coal  production.  It  may  subsequently  be  reduced  in  quantity  and  quality 
because  of  soil  disturbance.  For  example,  land  capable  of  producing  high 
yields  of  corn  may  for  some  time  produce  only  low  or  moderate  yields  of 
wheat  or  grass  for  pasturage.  In  other  cases,  low-producing,  rough  lands 
may  be  smoothed  and  converted  to  improved  pastures. 

Timber  production  may  be  delayed  only  during  the  time  sites  are  actually 
occupied  for  coal  production.  Or  it  may  be  set  back  further,  if  young 
timber  with  no  merchantable  value  is  removed  and  a  new  stand  must  be  plant¬ 
ed.  In  any  case,  depending  on  the  degree  of  soil  disturbance,  production 
will  be  modified  because  of  changed  conditions. 
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Livestock  forage  production  will  be  lost  during  the  occupancy  period 
for  coal  mining  and  the  period  required  for  the  revegetation.  The  quantity 
and  quality  following  mining  will  depend  on  the  success  of  revegetation. 

Wild  horse  and  burro  populations  will  move  from  the  area  during  occupan¬ 
cy  and  return  as  soon  as  forage  is  again  available. 

Recreational  pursuits  will  be  modified  during  mining  operations.  For 
example,  hunting  may  be  diminished,  but  the  mining  operation  itself  may 
provide  considerable  recreational  interest. 

In  areas  with  sufficient  water  resources,  recreation  may  be  enhanced 
following  rehabilitation  if  water  bodies  suitable  for  fishing  and  other 
sports  are  created  where  none  existed  before. 

Before  disturbance,  historical  and  archeological  evaluation  should  be 
undertaken  to  minimize  losses.  Most  of  the  value  to  mankind  from  learning 
of  his  past  can  be  salvaged.  However,  something  of  value  will  unavoidably 
be  lost  in  all  cases.  Only  conscientious  historians  and  archeologists  can 
determine  when  the  quantity  of  information  gained  will  be  nearly  that 
which  would  have  been  gained  had  there  been  unlimited  time  for  evaluation 
and  study. 

The  esthetic  qualities  of  coal-mined  areas  will  be  changed  most  drasti¬ 
cally  in  areas  with  steep  topography  and  6  in.  or  less  of  precipitation. 
Before  commitment  of  an  area  to  coal  mining,  other  developments  proposed 
for  adjoining  or  nearby  areas  must  also  be  considered.  Coal  mining  may 
disturb  relatively  small  areas  at  any  one  time  if  rehabilitation  is  done 
as  soon  as  possible.  However,  for  example,  gypsum  mining  may  take  place 
to  the  north.  Breaking  of  virgin  ground  for  grain  production  may  occur 
to  the  south.  Timber  harvest  may  commence  to  the  west.  An  interstate 
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highway  may  go  through  on  the  east.  If  sagehen  strutting  grounds  and  range 
are  diminished,  the  number  of  sagehens  will  decrease.  If  the  solitude  required 
by  elk  is  eliminated  over  the  area,  elk  will  depart.  In  combination  with 
environmental  impacts  from  other  sources,  the  added  impacts  from  coal  mining 
could  be  more  serious  than  if  they  were  the  only  ones  on  the  landscape. 

This  summary  of  environmental  losses  (which  have  been  described  in  more 
detail  earlier  in  the  statement),  indicates  that  certain  losses  of  noncoal 
values  can  be  anticipated  when  coal  is  mined.  Placing  dollar  values  on  such 
environmental  losses  is  difficult  in  most  cases  and  impossible  in  some. 
However,  before  any  dollar  values  can  be  calculated,  it  must  first  be  known 
which  and  how  many  acres  are  affected.  The  precise  nature  of  impacts  and 
their  dollar  values  can  be  determined  only  when  a  specific  mining  proposal 
is  precisely  examined.  That  step  is  taken  by  interagency,  interdisciplinary 
teams  making  environmental  analysis  in  connection  with  applications  for 
prospecting  permits  and  preference  right  coal  leases,  in  considering  pro¬ 
specting  and  mining  plans,  in  determining  the  feasibility  of  competitive 
coal  leasing,  in  developing  requirements  to  be  incorporated  in  coal  leases, 
in  administering  coal  leases,  in  directing  rehabilitation  measures,  and  in 
assessing  any  unmitigated  impacts  that  remain  after  all  requirements  have 

been  met  and  leases  are  terminated. 

Impacts  that  cannot  be  reduced  must  be  weighed  against  the  values 

the  land  has  following  rehabilitation  and  the  benefits  derived  from  the 
coal  that  was  mined.  The  $2,347,636  which  the  Federal  Government  was  paid 
in  1972  for  Federal  coal  represents  only  a  small  fraction  of  the  total  con¬ 
verted  value  of  the  10,222,411  tons  extracted. 

According  to  1973  estimates,  there  are  21,995,000,000  tons  of  recov- 
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erable  coal  in  1,075,992  acres  under  Federal  coal  leases  and  preference 
right  coal  lease  applications.  That  represents  about  20,000  tons  of  recov¬ 
erable  coal  per  acre.  If  as  predicted,  production  of  Federal  coal  nearly 
quadruples  by  1975  to  38,900,000  tons  per  year,  the  Federal  land  mined  each 
year  can  therefore  be  expected  to  be  about  2,000  acres  per  year. 

Rehabilitation  costs  vary  widely,  from  several  hundred  to  several  thou¬ 
sand  dollars  per  acre.  Assuming  that  rehabilitation  costs  $5,000  per  acre, 
the  total  annual  cost  to  the  lessees  for  rehabilitating  2,000  acres  of 
Federal  land  mined  would  be  $10,000,000.  That  is  more  than  four  times  the 
Federal  income  in  1972  from  coal  leasing,  but  less  than  one-fifth  of  the 
mine-mouth  value  of  the  coal  mined  that  year. 

If  rehabilitation  costs  average  $1,000  per  acre,  the  cost  for  2,000 
acres  per  year  would  be  $2,000,000,  or  less  than  4  percent  of  the  mine- 
mouth  selling  price  of  the  coal. 

Accurate  estimates  are  not  possible,  but  the  difference  in  value  of  the 
land  before  mining  (excluding  coal  values)  and  after  rehabilitation  would 
represent  the  noncoal  losses  in  value  attributable  to  mining.  There  are 
wide  ranges  in  land  values,  of  course,  but  if  for  example  land  valued  at 
$100  per  acre  suffered  a  25  percent  loss  in  value,  the  loss  would  be  $25 
per  acre.  Applied  to  2,000  acres  mined  annually,  the  loss  would  be  $50,000, 
or  less  than  one-tenth  of  1  percent  of  the  mine-mouth  value  of  the  coal. 

Lands  with  depreciated  values  caused  by  mining  tend  to  regain  their 
former  values  as  unmitigated  environmental  impacts  ameliorate  with  the  pas¬ 
sage  of  time.  This  complicates  a  direct  comparison  of  the  land’s  long-term 
value  with  the  present  worth  of  the  coal  when  mined,  plus  the  longer  lasting 
pension  funds  and  the  schools,  hospitals  and  other  public  benefits  supported 
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by  the  revenues  related  to  the  coal.  Suffice  it  to  say  that  carefully  lo 
cated  and  planned  extraction  of  Federal  coal,  with  accompanying  rehabilita¬ 
tion,  generally  produces  values  in  excess  of  the  immediate  loss  of  noncoal 
values  plus  the  long-term  loss  in  productivity  of  the  rehabilitated  land. 

C .  Land  Use  Following  Coal  Mining 

Under  the  terms  of  a  Federal  coal  lease,  the  United  States  of  Amer¬ 
ica,  the  lessor,  through  the  BLM,  grants  coal-mining  privileges,  and  the 
lessee  agrees  to  certain  conditions,  including  the  provisions  of  regulations 
of  the  Secretary  of  the  Interior  applicable  when  the  lease  is  issued  and  all 

revisions  thereafter. 

Among  the  standard  conditions  of  a  coal  lease  (Form  3130-1,  October 
1967),  is  the  agreement  of  the  lessee  Mto  the  extent  deemed ‘necessary  by 
the  lessor  to  fill  any  sump  holes,  ditches,  and  other  excavations,  remove 
or  cover  all  debris,  and  so  far  as  reasonably  possible,  restore  the  surface 
of  the  leased  land  and  access  roads  to  its  former  condition,  including  the 
removal  of  structures  as  and  if  required,"  Federal  resource  management 
agencies  with  administrative  jurisdiction  over  land  to  be  mined  prescribe 
specific  conditions  to  be  incorporated  in  Federal  coal  leases  to  protect 

the  purposes  for  which  the  lands  are  managed. 

Among  such  stipulations  are  those  designed  to  achieve  rehabilitation  of 
the  land  to  accomodate  the  planned  uses  of  the  land  following  mining.  In 
most  cases,  the  uses  of  Federal  land  after  coal  is  mined  will  be  similar 
to  the  uses  before  mining. 

Most  of  the  Federal  coal  is  in  the  Rocky  Mountain  and  Northern  Great 
Plains  Coal  Provinces.  The  dominant  surface  uses,  by  acre  of  Federal  lands 
in  those  two  provinces  are  for  livestock  forage  production,  wildlife  habitat, 
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as  watersheds,  for  wide-ranging  recreational  activities,  and  for  timber 
production. 

In  Montana,  Wyoming,  Colorado,  New  Mexico,  and  Utah  there  are  138  mil¬ 
lion  acres  of  Federal  land.  Half  of  that  land  is  managed  by  the  BLM  and  half 
by  other  Federal  agencies. 

Disruption  of  prior  uses  of  Federal  lands  in  those  states  by  coal  mining 
each  year  is  very  small,  about  one— thousandth  of  1  percent.  Consequently, 
the  impact  of  mining  on  other  land  uses  is  proportionately  very  small  as  a 
whole.  However,  on  the  acres  where  mining  occurs,  the  impact  is  very  im¬ 
portant,  particularly  since  effects  of  impacts  remaining  after  rehabilita¬ 
tion  may  be  evident  for  several  to  many  years  thereafter. 

With  appropriate  rehabilitation,  Federal  lands  from  which  coal  has 
been  mined  can  again  be  devoted  to  other  uses. 

Rangelands  formerly  used  for  livestock  and  wild  horse  forage  production 
and  as  habitat  for  wildlife  of  various  species  can  again  be  used  for  those 
purposes.  The  quality  of  the  rehabilitated  rangelands  will  depend  on  sev- 
eral  factors.  These  include  the  condition  of  the  surface  soil,  season  and 
amount  of  rainfall  during  the  first  several  years  following  revegetation, 
management  of  use  by  livestock,  appropriateness  of  the  plant  species  and 
fertilizers  used  in  revegetating  the  area,  reentry  of  other  native  species, 
wind  and  water  erosion,  and  maintenance  treatments. 

The  use  of  lands  as  watersheds  continues  during  mining  operations  as 
well  as  after.  Even  in  areas  of  relatively  high  rainfall,  such  as  in  Ohio 
and  western  Washington,  it  has  been  demonstrated  that  erosion  during  sur¬ 
face  mining  operations  can  be  controlled  so  that  water  leaving  the  disturbed 
area  is  clear.  This  is  accomplished  through  design  of  the  mining  operation. 
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Rangelands  formerly  used  for  grazing  can  again  be  used  for  that  purpose. 


With  proper  rehabilitation,  this  land,  from  which  coal  has  been  mined,  could  be  devoted  to  other  uses. 
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drainage  management,  use  of  flocculants,  settling  basins,  and  the  filtering 
effect  of  growing  vegetation.  In  some  water-short  areas,  the  land  is  in¬ 
tentionally  denuded  to  produce  greater  runoffs  from  watersheds.  Consequent¬ 
ly,  the  water  management  objectives  in  each  locality  must  be  considered  in 
planning  for  the  quality  and  use  of  water  from  areas  that  are  being  or  have 
been  mined.  Water  management  measures  can  be  applied  in  most  cases  to  pro¬ 
duce  the  desired  results.  Timely  enforcement  of  water  management  stipula¬ 
tions  in  coal  leases  is  essential. 

Opportunities  for  enhancing  recreational  interests  sometimes  result 
from  coal-mining  operations.  Road  and  utility  distribution  lines  built  to 
serve  coal  mining  operations  sometimes  can  be  used  for  recreational  activi¬ 
ties,  particularly  if  they  were  planned  with  that  in  mind.  Such  facilities 
also  may  be  useful  for  range  or  forest  fire  control  or  for  other  aspects  of 
resource  management,  particularly  in  remote  areas.  Since  many  areas  have 
a  shortage  of  water -or iented  recreation,  there  are  instances  when  planned 
excavation  and  site  improvement  can  provide  for  boating,  fishing,  and  im¬ 
provement  of  wildlife  habitat.  Spoil  piles  can  be  shaped  to  provide  attrac¬ 
tive  recreation  sites.  In  some  instances  mounding  provides  topographic  vari¬ 
ations  and  interest  in  an  area  of  uninteresting  relief.  Mining  excavations, 
both  during  and  after  mining  operations,  provide  recreational  interests, 
even  though  the  former  esthetic  quality  of  the  area  may  have  been  altered. 

In  mountainous  areas,  particularly,  roads  to  former  mines  can  be  converted 
to  hiking  trails  if  rehabilitation  has  insured  that  the  mined  areas  are 
safe  for  hikers. 

In  the  Rocky  Mountain  and  Northern  Great  Plains  Coal  Provinces,  surface 
mining  on  Federal  lands  will  occur  mainly  in  nonforested  areas.  On  the  other 
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hand,  forested  terrain  is  generally  such  that  if  coal  is  mined,  it  will  be 
by  underground  methods.  Consequently,  except  for  areas  disturbed  at  mine 
portals  and  plant  sites,  the  principal  effect  on  existing  forests  will  be 
from  subsidence.  Future  forest  production  will  depend  on  the  nature  of  the 
residual  stands.  In  other  coal  provinces  that  support  coniferous  stands 
like  those  on  the  Pacific  Coast  or  hardwood  stands  as  in  the  Eastern,  In~ 
terior,  and  Gulf  Coal  Provinces,  production  of  future  stands  of  merchant¬ 
able  timber  on  Federal  lands  where  coal  has  been  mined  is  a  distinct  prob- 
ability .  Though  the  acreages  of  Federal  coal  lands  in  those  provinces  is 
quite  small,  opportunities  are  good  for  various  other  land  uses  following 
mining,  also. 


VII  IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF 
RESOURCES  IF  FEDERAL  COAL  IS  LEASED 

Some  irreversible  and  irretrievable  commitments  of  resources  occur 
if  Federal  coal  land  is  leased,  explored,  developed,  mined,  and 
rehabilitated.  These  include  coal  extraction  and  use,  changes  in  land 
use,  alteration  of  wildlife  habitat,  and  modification  or  destruction  of 
certain  human-value  interests.  Some  such  consequences  may  remain  after 
maximum  mitigation  efforts. 

A.  Coal  Extraction 

The  principal  commitment  in  the  Federal  coal-leasing  program 
is  for  the  extraction  of  coal  from  the  ground.  Since  coal  is  a  non¬ 
renewable  resource,  once  it  is  mined  and  has  been  used,  it  is  gone 
and  cannot  be  replaced.  The  commitment  to  mine  coal  involves  not  only 
the  coal  that  is  mined,  but  the  coal  that  is  lost  in  the  process.  An 
average  of  about  85  percent  of  the  coal  resource  can  be  recovered  when 
the  area  strip-mining  methods  are  used.  In  contrast,  only  half  of  the 
coal,  on  the  average,  can  be  saved  in  underground  mining.  Especially 
when  seams  are  thick,  coal  must  be  left  to  support  the  ground  above 
the  seam  being  mined.  Otherwise,  recoverable  coal  in  seams  above  may 
be  lost  because  of  disruptions  caused  by  subsidence. 

Cumulative  production  of  Federal  coal  from  1780  through  1972  amounts 
to  277,973,915  tons.  An  additional  15  to  50  percent  of  this  cumulative 
production  may  have  been  wasted  in  the  mining  process.  In  1972,  Federal 
coal  production  was  10,222,411  tons,  which  was  1.7  percent  of  the  total 
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production  in  the  United  States. 


B.  Loss  of  Nonrestorable  Surface  Values 

1.  Ecological  Interrelationships 

Occasional  situations  occur  in  which  the  natural  ecological 
balance  is  damaged  beyond  repair  by  coal  mining.  One  example  is  the 
exposure  of  bedrock  by  mass  soil  movement,  where  restoration  of  a  life- 
sustaining  abiotic  environment  can  be  accomplished  only  by  natural 
processes  operating  over  a  period  of  geologic  time.  Loss  of  the  soil 
mantle  would  mean  loss  of  vegetation,  which  would  affect  the  habitat  of 
wildlife  using  it. 

2.  Geology  and  Topography 

The  major  irreversible  impact  on  the  geology  of  the  area 
from  coal  mining  would  be  the  possibility  of  subsidence  or  earth 
movements,  which  also  would  alter  the  local  topography. 

3.  Climate  and  Air 

Theoretically,  properly  conducted  coal  operations  should  have 
no  irreversible  or  irretrievable  effects  upon  the  atmospheric  resource. 
Corrective  measures  required  by  coal  lease  terms  should  reduce  adverse 
effects  to  a  level  within  the  natural  capacity  of  the  atmosphere  to 
purify  itself.  In  the  interim,  operating  equipment  will  consume  oxygen, 
and  carbon  dioxide  and  other  gases  will  be  released  into  the  atmosphere. 

4.  Hydrology 

Extraction  of  coal  by  either  underground  or  surface  methods 
may  disrupt  ground-water  hydrology.  This  is  particularly  true  where  a 
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coal  seam  functions  as  an  impermeable  layer  which  prevents  the  percola¬ 
tion  of  water  through  it.  If  such  an  impermeable  layer  is  ruptured 
during  mining,  water  formerly  held  could  drain  through  to  lower  strata 
and  not  be  available  for  former  uses.  Coal  seams  may  also  serve  as 
aquifers.  Thus,  mining  may  drain  trapped  underground  pools  with  the 
result  that  wells  dependent  on  them  would  go  dry.  Similarly,  when 
normal  underground  watercourses  are  disrupted,  dependent  springs 
and  streams  also  are  altered. 

Ground-water  aquifers  might  suffer  in  water  quality  if  contaminated 
with  pollutants. 

If  overlying  strata  subside  into  underground  coal  mines  containing 
aquifers,  the  aquifer  could  be  lost.  This  could  affect  adjacent  areas 
that  are  dependent  upon  that  aquifer  for  water  supply. 

If  water  is  committed  to  coal  production  and  utilization  processes, 
it  then  becomes  unavailable  for  other  former  uses.  Since  the  supply 
of  water  varies  from  place  to  place,  its  commitment  to  mining  is  of 
variable  importance  to  other  uses.  Water  that  evaporates  or  is 
otherwise  used  during  mining  or  conversion  operations  in  such  a 
manner  that  it  is  not  returned  to  normal  watercourses  is  no  longer 
available  for  former  purposes. 

5.  Soil 

Soil  organisms  will  recover  following  soil  disturbance  to 
the  degree  that  the  soil  in  which  they  live  is  rehabilitated.  Erosion 
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Joshua  tree 


irreversibly  reduces  the  environment  on  which  the  organisms  are 
dependent . 

Any  action  that  results  in  landslides  or  soil  erosion  has  a 
permanent  impact  on  the  soil.  The  magnitude  of  the  loss  depends  upon 
the  severity  of  the  erosion.  A  permanent  commitment  of  the  natural 
soil  is  made  in  areas  where  roads,  railroads,  structures,  and  waste 
disposal  sites  exist. 

6,  Vegetation 

Areas  surface  mined  may  remain  bare  of  vegetation  for 
prolonged  periods  of  time.  Required  revegetation  measures,  in 
conjunction  with  natural  recuperation,  can  be  expected  to  restore 
sites  in  the  more  moist  areas.  Disturbed  arid  areas  are  incapable 
of  regenerating  plant  life  except  over  long  periods  of  time.  The 
long  time  necessary  to  restore  vegetation  is  some  areas  is  evidenced 
by  the  fact  that  segments  of  the  Salt  Lake  City  to  Los  Angeles  wagon 
trail,  used  in  the  mid-1800's,  is  still  devoid  of  vegetation.  Arid 
areas  receiving  less  that  6  inc.  of  precipitation  annually  may  be 
devoid  of  normal  vegetation  for  hundreds  of  years. 

Extinction  of  endangered  species  such  as  the  Joshua  tree  or 
the  bristlecone  pine  would  be  irreparable.  Loss  of  vegetative 
production,  be  it  corn,  grass,  or  trees,  during  the  time  the  area 
is  out  of  production  is  irretrievable. 

Loss  of  ground-water  aquifers  could  permanently  dry  up  aquatic 
habitat  resulting  in  an  irretrievable  loss  of  aquatic  vegetation 
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in  small  springs  or  lakes,  especially,  in  the  arid  and  semiand  areas. 

The  natural  process  of  the  conversion  of  standing  water  habitats  to 
land  masses  is  accelerated  by  various  actions  of  coal  operations  that 
contribute  to  sedimentation.  Massive  earth  slides  are  the  most  drastic 
events  in  localized  areas,  but  the  cumulative  effect  of  increased 
sediment  from  other  actions  can  cause  the  greatest  off-site  effects  on 

aquatic  plants. 

Aquatic  vegetation  destroyed  by  road  and  railroad  construction  at 
water  crossings  would  generally  constitute  a  minor  irretrievable  loss 
of  vegetation  if  plants  could  not  be  reestablished. 

7.  Wildlife 

The  loss  of  any  endangered  species  constitutes  an  irreversi¬ 
ble  and  irretrievable  commitment.  Small,  nonmobile  species  dependent 
on  a  limited  habitat  with  only  local  distributions,  such  as  the 
Siskiyou  Mountain  salamander,  are  especially  vulnerable.  Other  more 
mobile  species,  such  as  the  northern  spotted  owl  and  Columbian  white¬ 
tailed  deer,  could  be  eliminated  from  an  area  for  a  long  period  of 

time. 

Discovery  of  coal  and  subsequent  mining  operations  may  result  in 
permanent  urban  development.  The  loss  of  habitat  and  attendant  human 
activity  could  result  in  the  loss  or  displacement  of  major  game  species 

and  the  larger  predatory  birds  and  animals. 

Heavy  industrial  and  domestic  use  of  water  may  lower  water  tables 
and  drain  marshes  and  other  wetlands.  Waterfowl,  other  birds, 
amphibians,  and  small  mammals  formerly  inhabiting  these  wetlands 
may  be  displaced  to  other  areas  or  permanently  lost. 
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Vegetation  removal  and  soil  disturbance  associated  with  coal 
operations  can  cause  siltation  of  bays  and  estuaries  and  permanently 
damage  the  habitat  for  birds,  marine  animals,  and  invertebrates  if 
erosion  prevention  requirements  are  violated. 

Excessive  sedimentation  in  violation  of  lease  terms  could  cause 
irretrievable  changes  in  aquatic  habitat  when  stream  channels,  lakes, 
marshes,  or  reservoirs  become  filled  with  sediment.  The  habitats 
would  no  longer  be  capable  of  producing  the  quantities  of  fish  they 
once  did,  unless  the  sediment  is  physically  removed,  which  is 
generally  considered  impractical. 

While  other  activities  in  watersheds  may  contribute  to  increased 
sedimentation,  coal  mining  operations  might  accelerate  sedimentation 
of  surface  waters.  Massive  earth  slides  caused  by  activities  in  steep 
terrain  are  the  best  illustration  of  the  adverse  effects  of  heavy 
sedimentation  in  a  localized  area.  Aquatic  habitat  lost  to  sedimenta¬ 
tion  is  seldom  restored  by  natural  processes.  Loss  of  productive  area 
in  estuaries  due  to  accelerated  sedimentation  is  another  example  of  an 
irreversible  commitment  of  aquatic  resources. 

Extermination  of  an  endangered  species  or  subspecies  of  fish  is 
an  irretrievable  or  irreversible  action.  Most  endangered  fish  species 
in  the  western  United  States  are  found  living  in  sometimes  harsh, 
isolated,  small  habitats.  These  endangered  species  could  be  made 
extinct  through  direct  eradication  by  loss  of  water  supply  or  ground- 
water  contamination.  In  these  cases,  the  habitat  could  eventually 
recover,  but  the  species  would  be  lost.  Endangered  fish  could  also 
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be  lost  by  habitat  changes  that  the  species  could  not  adapt  to,  such 
as  extensive  sedimentation  of  a  small  spring  or  pond. 

8.  Land  Use 

Coal-mining  operations  have  their  greatest  impacts  in  areas 
that  are  in  a  natural  or  near  natural  condition.  Natural  ecosystems 
can  be  altered  in  the  immediate  area  to  the  extent  that  restoration 
is  either  completely  impossible,  or  not  feasible.  In  any  case, 
restoration  to  precisely  the  original  situation  is  impossible.  The 
significance  of  the  loss  depends  on  the  uniqueness  of  the  area  or 
resource  areas.  Recreational  activities  that  depend  on  the  uniqueness 
of  a  site  or  area  would  be  irreversibly  eliminated. 

Urban  land  uses  resulting  from  coal  mining  nearby  will  establish 

enduring  patterns  and  trends. 

9.  Population  Patterns  and  Considerations 

Community  life  and  social  patterns  are  altered  by  population 
increases  and  economic  growth  caused  by  coal  mining  operations.  A1 
though  prior  economic  activities  might  return  after  operations  ceased, 
if  no  new  economic  activity  is  developed  during  coal  mining  activities, 
it  is  doubtful  that  social  aspects  would  ever  return  to  the  pre^mining 
conditions.  Generally,  most  cultural,  ethnic,  and  religious  values 
are  durable  features  that  will  not  transcend  such  impacts  as  coal 
mining . 

10.  Human-Value  Resources 
a.  Esthetics 

If  properly  planned  and  carried  out,  careful  mitigation 
and  rehabilitation  measures  should  be  able  to  nearly  restore  esthetic 
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values  in  many  areas.  The  length  of  time  necessary  for  restoration 
would  vary  greatly.  Certain  areas  of  the  desert  and  tundra  require 
such  long  periods  to  recover  that  esthetic  losses  could  be  considered 
irretrievable  for  all  practical  purposes.  Other  areas,  such  as  steep 
slopes  where  earth  slides  occur  during  operations,  may  never  be 
retrieved . 

b.  Geologic 

Coal  mining  may  represent  an  irreversible  or  irretriev¬ 
able  commitment  of  geological  values  of  human  interest.  Massive 
surface  disturbance  could  eliminate  small,  fragile  geologic  features 
such  as  natural  archways,  etc.,  if  those  areas  are  not  excluded  from 
mining . 

c.  Archeologic 

Archeological  excavation  represents  a  use  that  alters 
the  resources  as  it  is  excavated  and  salvaged.  If  archeological 
exploration  hastily  precedes  coal  mining,  there  is  the  chance  that 
maximum  values  of  more  deliberate  work  would  not  be  attained.  If  no 
archeological  study  is  made,  complete  loss  of  values  from  that  source 
would  result. 

d.  Historic 

Historic  structures  and  sites  are  unique  and  irreplace¬ 
able.  Once  destroyed  or  impaired,  such  structures  and  sites  are  never 
the  same,  and  the  more  they  are  impaired,  the  less  reality  they  project 
for  the  visitor.  Impairment  can  be  a  cumulative  thing  so  that  after  a 
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long  period  of  time  nothing  really  original  or  authentic  exists.  Much 
of  the  understanding  of  what  happened  in  the  past  is  related  to  the 
present  similarity  of  the  site  to  its  appearance  at  the  moment  of 
historical  importance.  Restoration  and  reconstruction  are  effective 
measures,  but  it  must  be  recognized  that  those  approaches  are  not 
as  satisfactory  as  dealing  with  the  original  structure  or  site. 
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VIII  ALTERNATIVES 


This  section  will  focus  on  the  environmental  impact  of  alternatives  to 
the  Federal  coal-leasing  program.  Three  nationwide  energy  source  options 
are  discussed:  substitution  of  energy  sources,  alternative  methods  of  ex¬ 
traction,  administrative  modifications  in  existing  programs,  and  conserva¬ 
tion  of  energy.  Some  of  these  options  are  not  mutually  exclusive,  but  could 
be  carried  out  in  conjunction  with  the  current  coal-leasing  program,  to 
help  meet  the  projected  energy  needs  discussed  in  Section  I  of  this  draft. 

A.  Energy  Source  Options 

The  coal-leasing  alternatives  set  forth  in  this  section  of  the 
report  can  be  viewed  as  possible  energy  sources  to  augment,  or  to  help  off¬ 
set  the  loss  of  production  from  any  reduction  or  elimination  of,  the  Federal 
coal-leasing  program.  Many  of  these  alternatives,  such  as  oil  and  gas 
leases,  are  current  conventional  practices  whose  contribution  would  involve 
increased  production,  while  others  such  as  the  use  of  winds  or  tides  to 
generate  energy  are  more  in  the  nature  of  long-term  future  sources.  None¬ 
theless,  they  represent  in  total  the  constantly  changing  mix  of  energy 
sources,  both  in  magnitude  and  makeup. 

If  this  mix  were  altered  by  the  elimination  of  the  Federal  coal¬ 
leasing  program,  this  report  finds  no  measures  available  which  could  stimu¬ 
late  an  equivalent  production  potential  of  alternative  energy  sources,  as¬ 
suming  that  anticipated  energy  production  levels  are  to  be  maintained.  Other 
than  the  supply  implications  of  a  no  coal-leasing  program  alternative,  a  major 
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adverse  impact  would  be  felt  by  the  segment  of  the  public  who  are  dependent 
either  directly  or  indirectly  on  the  program  for  their  economic 
livelihood.  While  the  possibility  exists  for  some  shifts  of  the 
labor  force,  particularly  if  alternative  energy  source  measures 
were  brought  to  bear,  it  can  be  expected  that  the  net  impact  would 
be  to  increase  unemployment  and  reduce  the  gross  national  product. 

At  the  same  time,  the  beneficial  impact  of  such  an  action  would 
be  to  shift  the  occurrence  of  unavoidable,  long-term  productivity,  irre¬ 
versible  and  irretrievable  impacts  of  the  coal-leasing  program  on  Federal 
lands  to  private  coal  and  to  oil  shale. 

In  considering  the  numerous  alternative  sources  of  energy  that 
possibly  could  be  used  in  the  advent  of  the  modification  or  elimina¬ 
tion  of  the  current  program,  it  is  important  to  investigate  the 
ability  of  one  source  of  energy  to  substitute  for  another  in  various 
uses.  Since  other  energy  sources  presently  being  used  differ  widely, 
the  question  of  one  being  able  to  substitute  for  another  is  complex 
and  a  matter  of  degree.  Some  substitutions  can  be  made  by  the  large 
power  producer  at  generating  plants  and  in  the  home  by  the  consumer, 
but  there  are  areas  where  no  substitutions  can  be  made.  For  example, 
coal  cannot  be  used  in  nuclear  powerplants. 

To  simplify  the  discussion  of  the  question  of  substituting  one 
energy  source  for  another,  different  categories  of  energy  will  be 
considered.  First,  electrical  power  generation  will  be  considered, 
allocating  all  energy  consumption  to  the  production  of  alectricity 
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only.  Secondly,  substitutability  in  sectors  other  than  power 
generation  will  be  discussed. 

a.  Substitutability  in  Electrical  Power  Generation 

Electric  utilities  presently  produce  about  25  percent 
of  the  primary  energy  consumption  and  are  projected  to  increase 
that  share  to  become  the  largest  sector  by  1985. 

The  ability  of  different  sources  of  energy  to  substitute  for  each 
other  in  power  generation  is  dependent  upon  cost,  plant  and  equipment 
design,  geographic  location  and  availability  of  fuel,  lead  time, 
and  consideration  for  the  environment.  These  variables  will  be 
discussed  separately  to  assess  the  effect  on  the  substitution  of  one 
energy  form  for  another. 

Cost 

Economic  considerations  are  of  paramount  importance  in  considering 
a  different  fuel’s  ability  to  substitute  for  another  fuel.  Although 
technical  feasibility  to  substitute  one  fuel  for  another  may  exist, 
costs  may  easily  prevent  substitution.  Transportation  costs  of 
Western  low-sulfur  coal  to  the  East  Coast,  for  example,  prevent 
this  substitution  for  oil  and  gas  in  Eastern  boilers.  Although 
higher  costs  can  be  passed  on  to  the  consumer,  it  is  unlikely  that 
rising  coal  and  fuel  oil  prices  would  allow  them  to  replace  natural 
gas,  if  price  alone  were  the  only  consideration  in  substitution. 
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Plant  and  Equipment  Design 


When  considering  substitutability  of  energy  sources  as  related  to 
electric  power  generation  for  the  short  term,  we  are  confined  to 
substitutions  among  oil,  gas,  and  coal.  Nuclear  plants  require  lead 
times  of  10  to  12  years  to  build  and  cannot  be  converted  to  burn 
fossil  fuels.  Geothermal  steam  equipment  is  also  specialized, 
consisting  of  low-pressure  turbines  unsatisfactory  for  conversion 
to  some  other  fuel  type. 

Although  nuclear  power  will  increasingly  substitute  for  fossil 
fuels,  short-term  substitutability  of  fuels  for  power  generation  is 
limited  to  gas,  oil,  and  coal.  Most  boiler  fuel  powerplants  can 
convert  from  coal  to  oil  with  a  lead  time  of  6  months  or  more  if 
(1)  the  equipment  is  available,  (2)  there  is  room  in  the  plant  to 
install  the  new  equipment,  (3)  enough  BTU’s  are  generated  by  the 
fuel  substitute  to  efficiently  heat  the  boiler,  (4)  adequate  supply 
sources  are  available  to  warrant  changing  over  to  handle  new  fuels, 

and  (5)  it  is  economically  feasible. 

Many  Eastern  powerplants  can  burn  both  oil  and  coal.  For  such 
plants  conversion  to  100  percent  coal  or  100  percent  oil  would  only 
involve  a  matter  of  1  to  2  weeks.  Many  other  plants,  however,  are  designed 
to  run  only  on  coal  or  oil.  For  these  plants,  extensive  modifications 
involving  6  months  to  a  year  would  be  necessary  to  make  the  conversions. 

The  trend  in  new  generating  units  is  to  move  towards  steam  electric 
units  with  high  substitutability  of  fuels.  Coal-fired  units  are  less 
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flexible  but  can  produce  electricity  with  less  lead  time  than  nuclear 
plants.  With  environmental  concerns,  the  trend  has  been  to  use 
oil  instead  of  the  higher  sulfur-producing  coals.  Plants  designed 
for  all-coal  fuels  cannot  readily  convert  to  use  oil  or  gas. 

Geographic  Locations  and  Availability 

In  some  locations  one  energy  source  is  easily  adaptable  and  more 
preferable  than  another.  For  example,  it  is  not  likely  that  a 
fossil  fuel  plant  would  be  built  at  Geysers,  California,  where 
geothermal  steam  has  been  developed.  Availability  of  low  cost 
coal  in  coal  competitive  areas  is  a  function  of  transportation  costs. 

Substitutions  of  one  form  of  energy  for  another  by  producing 
power  from  coal,  for  example,  at  mine-mouth  coal-electric  plants  and 
sending  the  power  across  the  country  to  substitute  for  hydroelectric 
power  in  New  England  is  a  function  of  distance  and  can  be  expensive 
if  sent  far.  In  this  example,  producing  power  from  a  locally  cheap 
and  abundant  fuel  and  sending  it  long  distances  would  not  constitute 
an  economic  substitute  because  of  high  electrical  transmission  costs. 
Although  direct  current  transmission  is  cheaper,  it  is  not  widely 
accepted  yet  and  involves  some  efficiency  loss  in  conversion  to 
alternate  current.  Therefore,  substitutability  is  affected  by 
geographic  location  and  by  what  fuel  sources  are  close  enough  to 
allow  economic  transportation  to  the  point  of  use.  Absolute  short¬ 
ages  of  oil  and  gas  would  require  coal  substitution  at  some  point  in 
the  energy  generation  and  transmission  system,  regardless  of  cost 
differentials. 
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Lead  Time  versus  Changeover  Time 


Lead  time  and  changeover  time  are  important  considerations  in 
whether  one  energy  source  can  replace  another.  Substitution  of  one 
fuel  for  another  in  existing  plants  involves  changeover  time  where 
production  would  cease  to  exist  for  a  particular  unit.  Lead  time 
is  the  time  lapse  between  any  initial  action  to  obtain  new  energy 
production  and  the  resulting  new  production.  Long  changeover  times 
could  prevent  substitutions  entirely  if  high  demand  required  a 
particular  power  unit  to  stay  in  production.  The  above  conversions 
are  not  necessarily  reversible.  After  being  idle  for  long  periods 
of  time,  rusty  or  deteriorated  equipment  cannot  always  be  reused. 

In  addition,  changing  price  structures  of  fuels  and  environmental 
considerations  as  to  the  amount  of  sulfur  in  the  fuel  add  to  the 
difficulties  inherent  in  any  decision  for  changeover  in  fuels.  In 
1973,  oil  and  gas  shortages  are  dictating  the  reversal  of  as  many  pre¬ 
vious  conversions  from  coal  to  oil  as  possible.  Gas-fired  plants  in  the 
Southwest  must  look  to  coal  for  conversion  as  gas  and  oil  supplies 
diminish. 

Environmental  Considerations 

Environmental  considerations  are  becoming  increasingly  important 
in  considering  substitutability  for  fuels.  As  shown  in  Table  49, 
powerplants  are  responsible  for  only  about  12  percent  of  the  estimated 
nationwide  total  pollutants  in  1968,  although  they  were  the  largest 
contributor  of  sulfur  oxides  in  the  air. 
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Table  49  -  Estimated  Nationwide  Discharges  of  Airborne 

Pollutants,  1968 

(Million  tons  per  year) 


Carbon 

Part 

Sulfur 

Hydro- 

Nitrogen 

Monoxide 

Matter 

Oxides 

Carbons 

Oxides 

Total 

Powerplants . 

Other  fuel  combustion 

5.6 

16.8 

Neg. 

4.0 

26.5 

in  stationary  sources.  1.8 

3.3 

7.6 

0.7 

6.0 

19.4 

Transportation . 

..  63.8 

1.2 

0.8 

16.6 

8.1 

90.5 

Industrial  processes. 

.  .  9.7 

7.5 

7.3 

4.6 

0.2 

29.3 

Solid  waste  disposal. 

..  7.9 

1.1 

0.1 

1.6 

0.6 

11.2 

Miscellaneous . 

..  16.9 

9.6 

0.6 

8.5 

1.7 

37.3 

Total . 

. .100.2 

28.3 

33.2 

32.0 

20.6 

214.2 

Note:  Sulfur  oxides 

oxides  as  tons 

expressed  as  tons  of  sulfur 
of  nitrogen  dioxide. 

dioxide 

and  nitrogen 

Source:  National  Air  Pollution  Control  Office,  Environmental  Protection 
Agency 

Proposed  environmental  legislation  to  limit  powerplants  intake  fuel 
to  0,7-percent  sulfur  would  greatly  reduce  Eastern  air  pollution,  but 
many  plants  now  using  2.5-percent  sulfur  fuel  would  be  forced  to 
make  substitutions  to  a  lower  sulfur  fuel,  if  available,  or  in  some 
cases  abandon  their  operations  entirely.  Mine-mouth  plants  in  remote 
Eastern  areas  are  an  example,  since  they  are  faced  with  the  geographic 
dilemma  of  high  transportation  costs  as  a  result  of  transmission 
distance,  coupled  with  a  diminishing  supply  of  oil  and  gas  at  any 
price,  and  a  changeover  time  of  6  months  or  a  year  to  make  a  conversion. 

Since  substitutability  for  practical  short-term  purposes  is 
limited  to  fossil-fuels  in  the  power-generating  sector  (presently 
accounting  for  over  70  percent  of  generation  capacity) ,  it  deserves 
attention  in  the  study  of  the  energy  problem.  Substitutions,  however. 
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are  not  strictly  confined  to  the  power-generating  sector.  Numerous 
individual  consumers  and  industries  have  considerable  latitude  in 

substituting  one  form  of  energy  for  another. 

b.  Substitutability  in  Sectors  of  the  Economy 
Other  Than  Power  Generation 

To  examine  all  uses  of  energy  and  their  substitutability 
would  involve  lengthy  study;  however,  only  a  few  of  these  contribute 
significantly  to  total  energy  consumption.  Therefore,  examining 
substitution  in  these  energy  uses  would  give  a  fairly  complete  picture 


of  total  energy  consumption  (table  50) . 

Table  50  -  Total  Energy  Consumption  by  Use 

(The  Potential  for  Energy  Conservation,  1  'ill) 

Percent  of 
Total 


Transportation  (fuel;  excludes  lubes  and  greases) 
Space  heating  (residential,  commercial) 

Process  steam*  (industrial) 

Direct  heat*  (industrial) 

Electric  drive  (industrial) 

Feedstocks,  raw  materials  (commercial, 
industrial,  transportation) 

Water  heating  (residential,  commercial) 

Air  conditioning  (residential,  commercial) 
Refrigeration  (residential,  commercial) 

Lighting  (residential,  commercial) 

Cooking  (residential,  commercial) 

Electrolytic  processes  (industrial) 

Total 


24.9 

17.9 
16.7 
11.5 

7.9 

5.5 
4.0 

2.5 
2.2 

1.5 
1.3 
1.2 

97.1% 


Allocating  the  electric  utility  consumption  discussed  earlier  to 
the  following  four  sectors  of  the  economy,  residential,  commercial, 
industrial,  and  transportation  and  comparing  the  distribution  of  total 
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energy  consumption  by  source  over  the  last  three  decades  gives  table  51. 

Table  51  -  Percent  Distribution  of  Total  Energy  Consumption, 

By  Sector  and  Source 

(Patterns  in  Energy  Consumption  in  the  U.S.,  1972) 

Natural  Hydro  and 


Coal 

gas 

Petroleum 

nuclear 

Total 

Household  &  Commercial 

1950 . 

8.5% 

4.8% 

8.9% 

a  / 

22.2% 

1960 . 

2.3 

9.5 

10.9 

a/ 

22.7 

1970 . 

0.6 

10.7 

9.2 

a/ 

20.5 

Industrial 

1950 . 

17.4 

10.9 

7.7 

a/ 

36.1 

1960 . 

10.9 

14.0 

8.2 

a/ 

33.1 

1970 . 

8.1 

15.3 

7.4 

a/ 

30.7 

Transportation 

1950 . 

5.0 

0.4 

19.9 

a/ 

25.2 

1960 . 

0.2 

0.8 

23.1 

a  / 

24.1 

1970 . 

— 

1.0 

22.9 

a / 

23.9 

Electric  Utilities 

1950 . 

6.5 

1.9 

1.9 

4.7 

15.1 

1960 . 

9.5 

4.0 

1.3 

4.0 

18.7 

1970 . 

11.4 

5.8 

3.3 

4.1 

24.7 

Total  Energy 

1950 . 

37.8 

18.0 

39.5 

4.7 

100.0 

1960 . 

23.2 

28.2 

44.6 

4.0 

100.0 

1970 . 

20.0 

32.8 

43.0 

4.1 

100.0 

a/  Not  shown  since  only  aggregate  electric  energy  deliveries  can 
be  allocated  to  end  uses 

Substitutability  almost  invariably  requires  large  capital  investment 
and  cannot  be  justified  on  cost  savings  of  one  fuel  substituted  for 
another  alone,  since  this  is  just  one  of  the  factors  considered. 
Cleanliness  and  controllability  are  also  primary  factors  in  preference 
for  a  fuel  type. 


VIII-9 


Another  important  factor  to  be  considered,  particularly  important 
in  view  of  energy  shortage,  is  the  technical  efficiencies  of  various 
fuels.  By  observing  the  different  quantities  of  energy  needed  to 
accomplish  the  same  task,  a  direct  comparison  in  substitutability 
potential  for  various  sources  of  energy  in  each  use  sector  can  be  made 
Energy  consumption  is  growing  in  all  sectors  of  the  economy,  some 
more  rapidly  than  others.  In  addition  to  the  factors  influencing 
substitutability  in  the  power -producing  sector,  the  remaining  three 
sectors,  residential,  commercial,  and  industrial,  are  also  influenced 
by  individual  preference.  It  is  unlikely,  for  example,  that  the 
transportation  sector  would  willingly  substitute  natural  gas  or 
coal  for  gasoline,  although  it  is  a  possibility  that  people  today 
might  choose  a  gas  space  heater  over  an  oil  one  if  they  are  certain 
of  its  features.  Present  substitutability  of  fuels  therefore  can 
be  either  an  economic  question  or  preference  question  on  the  consumer 

level. 

There  are  more  widespread  uses  for  gas  and  coal,  but  fewer 
applications  than  for  electricity.  Gas  use  in  refrigeration  and  air 
conditioning  has  declined  and  been  replaced  by  electricity.  Small 
appliances  are  almost  entirely  electric,  whereas  appliances  such  as 
irons  for  clothing  were  once  heated  on  coal  stoves.  Many  industrial 
processes  must  use  gas.  Transportation  uses  over  half  of  the 
petroleum  products  and  except  for  this  use,  oil  is  more  limited  than 
gas.  Over  80  percent  of  the  residential  and  commercial  consumption 
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of  petroleum,  excluding  the  transportation  sector,  is  used  for  space  heat¬ 
ing.  In  the  future,  synthetic  fuels  and  perhaps  solar  energy  can  substi¬ 
tute  for  oil  in  space  heating  applications,  and  other  experimental  energy 
sources  will  substitute  for  present  modes  of  energy  consumption. 

Short-range  substitutions  of  energy  are  largely  confined  to  oil  and  gas 
powerplants  in  the  power  generation  sector  and  space  heating  in  the 
commercial-residential  sectors.  Environmental  consideration  is  reflected 
in  electricity  costs  and  is  an  increasingly  important  factor  in  the  cost  of 
substitution  of  any  energy  form.  Substitution  by  electricity  from  an  energy 
consumption  point  of  view  must  consider  the  source  of  fuel  used  to  generate 
the  electricity. 

Future  substitution  between  the  fossil  energy  forms,  synthetic  oil  and 
gas,  methanol,  nuclear,  geothermal,  hydroelectric,  and  other  experimental 
forms  such  as  hydrogen,  is  a  certainty.  The  extent  of  this  substitution 
will  basically  reflect  the  needs  of  the  times,  the  supply  and  demand  func¬ 
tions  of  the  energy  sources,  technology,  and  the  legislation  controlling 
these  factors. 

By  considering  different  trends  in  the  uses  of  coal,  oil,  and  gas,  pro¬ 
jections  in  consumption  for  the  various  fossil  fuels  have  been  made.  Coal 
will  be  a  minor  direct  source  of  energy  by  the  year  2000  in  the  residential 
and  transportation  sectors,  unless  oil  shortages  stimulate  a  resurgence  of 
steam  locomotives  for  railroad  haulage,  an  area  in  which  new  technology  ap¬ 
pears  to  have  much  promise.  Natural  gas  will  diminish  greatly  in  the  elec¬ 
trical  power  sector,  to  be  replaced  with  nuclear  power,  coal  and  synthetic 
gas.  Petroleum  products  will  continue  strong  in  the  transportation  sector, 
limited  mainly  by  availability  rather  than  price. 
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Further  studies  are  being  made  by  the  Department  of  the  Interior  and 
other  energy-related  agencies  on  the  substitutability  of  fuels.  A  few  of 
the  models  that  have  been  or  are  being  developed  for  this  purpose  are  oil, 
gas,  and  coal  supply  allocation  models  by  the  BLM,  a  refinery  location 
model  by  Office  of  Emergency  Preparedness,  a  superport  location  oil  trans¬ 
portation  model  by  the  Department  of  Transportation,  and,  of  course,  many 
direct  studies  by  the  Federal  Energy  Agency. 

1.  Imports 

a.  Oil  Imports 

Oil  imports  play  an  important  role  in  fulfilling  the  United 
States'  demand  for  petroleum.  The  following  table  52  shows  the  expected 
demand  for  petroleum,  the  expected  domestic  production,  and  the  supple¬ 
mental  supplies  that  would  have  been  required  to  fulfill  demand,  had  prices 
of  imported  oil  stayed  at  previous  low  levels.  Through  1980,  domestic  pro¬ 
duction  will  clearly  be  unable  to  compensate  for  reduced  availability  of 
imported  oil  and  gas.  After  that  time,  domestic  self  sufficiency  will 
depend  upon  new  domestic  discoveries  and  rapid  development  of  synthetic 
sources  (oil  shale,  tar  sands,  etc.). 
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Table  52  -  Total  U.S.  Petroleum  Demand,  Domestic  Production  and 
Supplemental  Supplies  Through  2000 
(Million  barrels /day) 

(Subject  to  revision  as  the  oil  shortage  picture  clarifies) 


1971 

1975 

1980 

1985 

2000 

Total  Petroleum 

Demand 

15.1 

17.4 

20.9 

25.0 

35.6 

Total  Domestic 
Production 

11.3 

11.0 

11.8 

11.6 

10.6 

Supplemental 

Supplies 

3.8 

6.4 

9.1 

13.4 

25.0 

In  the  past,  the  United  States  has  received  much  of  its  imports  from 
Western  Hemisphere  sources.  Because  of  increasing  domestic  demand  in  these 
countries,  it  does  not  seem  likely,  however,  that  they  will  be  able  to  meet 
future  U.S.  need  for  imports.  In  1960,  the  Western  Hemisphere  was  able  to 
essentially  maintain  a  balance  in  the  supply  and  consumption  of  petroleum. 
This  balance  was  almost  achieved  again  in  1965. 

The  availability  of  Latin  American  Oil  was  a  major  factor  in  reaching 
these  balances.  In  the  future,  however,  the  increases  in  Latin  American 
consumption  are  expected  to  be  greater  than  increases  in  production.  This 
factor  combined  with  the  great  increases  in  United  States  consumption  will 
cause  larger  and  larger  deficits  in  the  Western  Hemisphere  petroleum  supply 
and  demand  balance. 
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In  1985,  waterborne  imports  were  projected  to  rise  to  10.7  million 
barrels /day  (National  Petroleum  Council,  1971).  Increases  of  this  mag¬ 
nitude  in  ship  traffic  would  require  expansion  of  U.S.  port  capacity. 

One  of  the  key  factors  that  will  determine  the  changes  that  will  be  re¬ 
quired  in  U.S.  port  facilities  is  the  site  of  tankers  delivering  the  oil. 
Since  1965,  tanker  construction  has  been  directed  almost  exclusively 
toward  vessels  larger  than  65,000  DWT.  The  development  of  a  successful 
single-point  mooring  system  that  allows  the  unloading  of  deep  draught 
tankers  and  the  closing  of  the  Suez  Canal  in  mid-1967  gave  impetus  to 
the  construction  of  Very  Large  Crude  Carriers  (VLCC's)  ranging  from 
250,000  DWT  to  425,000  DWT  presently  under  construction.  A  tanker  of 
more  than  700,000  DWT  has  been  ordered,  and  a  1,000,000  DWT  vessel  is 
in  the  preliminary  planning  stage.  The  major  attraction  of  large  tank¬ 
ers  is  the  reduction  in  unit  transportation  costs  that  they  provide. 

The  possible  reduction  in  ship  traffic  is  also  obvious  if  larger 
tankers  are  used.  By  using  tankers  of  100,000  DWT  instead  of  29,000  DWT 
the  number  of  vessels  that  would  have  to  be  unloaded  each  day  could 
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be  reduced  from  the  equivalent  of  53  to  the  equivalent  of  15.  By 
using  a  200,000  DWT  average,  the  number  of  unloadings  required  each 
day  could  be  reduced  to  the  equivalent  of  7.5. 

Because  of  the  savings  in  transportation  costs,  the  reduction 
in  ship  traffic  and  the  lack  of  new  small  tankers,  it  seems  inevitable 
that  the  United  States  will  be  forced  to  use  tankers  larger  than 
100,000  DWT.  The  problem  is  that  the  U.S.  does  not  have  any  ports 
capable  of  handling  tankers  larger  than  100,000  DWT.  The  East  Coast, 
which  requires  the  greatest  amount  of  imported  petroleum,  has  only 
one  port  capable  of  handling  a  tanker  larger  than  55,000  DWT.  The 

9 

study  done  for  the  Department  of  Commerce’s  Maritime  Commission  shows 
that  it  is  neither  environmentally  nor  economically  feasible  and 
in  some  cases  physically  not  possible  to  dredge  existing  ports  to 
the  depth  necessary  to  allow  large  tankers  to  enter. 

Several  potential  alternatives  for  importing  the  increased 
quantities  of  petroleum  were  examined  in  the  Maritime  Commission’s 
Study.  Some  of  these  are  to  (1)  lighten  the  loads  of  the  VLCC's, 
offshore  of  existing  ports,  thereby  reducing  the  drafts  of  the  vessels 
sufficiently  to  allow  them  to  enter  the  ports  and  complete  the  unloading. 
This  procedure  is  presently  being  used  to  a  limited  extent  in  Delaware 
Bay  and  New  York  Bay;  (2)  develop  a  fleet  of  shallow-draft  large 
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tankers  that  could  use  the  present,  or  moderately  deepened,  port 
channels;  (3)  make  use  of  conventional  designs  such  as  building  a 
deep-draft  terminal  in  Maine  or  in  Lower  Delaware  Bay,  or  using 
single-point  mooring  system  offshore;  (A)  transfer  the  oil  to  the 
U.S.  in  small  tankers  from  deepwater  terminals  built  in  Canada  and 
the  Bahamas;  and  (5)  make  use  of  offshore  deepwater  ports,  serving 
an  entire  region  by  a  transfer  system  of  pipelines  or  feeder  vessels. 

ENVIRONMENTAL  IMPACT 

The  consideration  of  environmental  impacts  in  this  analysis 
primarily  relates  to  additional  ship  traffic  and  oil  handling 
associated  with  the  increased  level  of  imports. 

Potential  Oil  Pollution 

Three  factors  are  considered  in  analyzing  possible  oil 
pollution  related  to  tanker  shipment  of  imports:  (a)  intentional 
discharge,  (b)  accidental  discharge,  and  (c)  casualty  analysis. 

Intentional  Discharge 

The  two  primary  sources  of  intentionally  discharged 
oil  are  shoreside  ballast  treatment  facilities  and  underwater  tank 
cleaning  operations  (USDI,  1972).  Any  development  of  ballast  treatment 
facilities  would  be  accomplished  at  the  loading  end  of  the  system.  It 
may  be  assumed  that  all  intentionally  discharged  oil  in  U.S.  waters 
from  this  alternative  will  come  from  tank-cleaning  operations. 
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Accidental  Discharge 

In  the  restricted  waters  surrounding  harbors  and  ports, 
the  1970  experience  indicates  that  about  0.00009  percent  of  the  oil 
handled  is  accidentally  discharged  (U.S.  Coast  Guard,  1972).  This  would 
indicate  spills  of  3.7  barrels/day  in  1975,  5.5  barrels/day  in  1980, 
and  9.6  barrels/day  in  1985. 

Casualty  Analysis 

The  worldwide  tanker  casualty  analysis  indicates  that 
an  insignificant  amount  of  the  total  volume  of  oil  transported  is 
spilled,  exclusive  of  transfer  operations  (USDI,  1972).  The 
environmental  impact  could  be  nominal  where  small  spills  are  involved 
or  where  the  spill  occurs  in  such  a  manner  as  to  have  little  impact 
on  coastal  or  restricted  water  areas.  By  contrast,  a  single  catastroph¬ 
ic  incident  such  as  the  breakup  of  the  Torrey  Canyon  can  have  disastrous 
results.  The  oil  spill  problem  is  a  subject  involving  considerable 
study  effort.  The  first  report  of  the  President's  Panel  on  Oil  Spills 
presents  considerable  details  relative  to  the  subject. 

In  analyzing  future  refinery  requirements  for  oil  imports,  a 
maximum  case  can  be  identified.  The  maximum  case  would  be  to  meet 
demand  for  petroleum  products  with  crude  oil  run  through  the  U.S. 
refineries.  Crude  runs  in  1980  would  be  about  20.9  million  barrels/day, 
and  in  1985,  25.0  million  barrels/day.  This  would  mean  an  increase 
in  crude  runs  of  10.0  million  barrels/day  in  1980  and  14.1  million 
barrels/day  by  1985  over  the  actual  1970  levels. 
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The  minimum  refinery  requirement  would  be  to  provide  just  enough 
capacity  to  process  domestic  production.  In  this  case,  all  imports 
would  be  in  the  form  of  petroleum  products  and  petrochemical  and 
Synthetic  Natural  Gas  feed  stocks.  Crude  runs  would  be  11.8  million 
barrels/day  in  1980  and  11.6  million  barrels/day  in  1985.  Both  of 
these  figures  are  less  than  1972  total  capacity,  but  greater  than 
actual  crude  runs  in  1970.  The  retirement  of  old  and  obsolete 
facilities  would  require  the  construction  of  some  new  ones  through 


1985. 

To  assess  fully  the  impact  of  the  tank-cleaning  operations, 
three  separate  analyses  are  necessary.  While  the  overall  average 
discharge  rate  in  1969-1970  was  0.074  percent  of  cargo,  uncontrolled 
operations  averaged  0.46  percent,  load-on-top  (LOT)  averaged  0.027 
percent,  and  the  IMCO  standard  proposed  in  the  1969  amendments  to 
the  1954  International  Convention  for  the  Prevention  of  Pollution 
of  the  Sea  by  Oil  was  0.0067  percent  (one  part  in  15,000).  Oceanborne 
imports  in  1975'  are  expected  to  be  4.1  million  barrels/day;  in  1980, 
6.1  million  barrels/day;  and  in  1985,  10.7  million  barrels/day. 

The  following  table  53  shows  the  expected  oil  spill  levels  under  the 


three  conditions: 


Table  53 


1975 

1980 

1985 


Potential  Intentional 

Oil  Spill  Levels 

(thousand  barrels/day) 

Oceanborne 

Uncontrolled 

L.O.T. 

IMCO 

Imports 

Operations 

Operations 

Standard 

4,100 

18.9 

1.1 

0.3 

6,100 

28.1 

1.6 

0.4 

10,700 

49.2 

2.9 

0.7 
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Increased  Tankers  and  Terminals 


Increased  petroleum  imports,  if  available,  will  require  an 
increase  in  the  number  and  size  of  tankers.  The  heavily  populated  North¬ 
ern  Atlantic  coastal  region  will  be  the  primary  destination  of  petroleum 
shipments  with  the  Gulf  Coastal  region  being  the  secondary  location. 

If  the  use  of  conventional  ports  continues,  tankers  will  generally 
be  restricted  to  60,000  DWT  or  less.  As  shown  earlier,  the  continued 
use  of  these  small  tankers  will  require  a  significant  increase  in 
the  number  of  tankers  to  be  unloaded  each  day.  This  added  congestion 
would  increase  the  risk  of  collision  and  subsequent  oil  pollution. 

The  transfer  of  oil  from  VLCC's  to  small  tankers  at  foreign  ports 
would  also  cause  substantial  increase  in  ship  traffic.  The  problem 
of  port  congestion  could  be  alleviated  through  the  use  of  large 
tankers  making  deliveries  directly  to  U.S.  terminals. 

The  environmental  impacts  of  a  terminal  to  handle  large  tankers 
will  be  determined  by  its  location.  Enlarging  the  channels  and 
harbors  of  existing  ports  would  require  dredging  that  could  endanger 
sensitive  estuarine  areas.  These  areas  are  important  as  nursing 
grounds  for  many  species.  Extensive  dredging  also  presents  the  danger 
of  penetrating  freshwater  aquifers  and  causing  contamination  of  a 
major  city's  water  supply.  Expansion  of  existing  port  facilities 
in  populated  areas  could  cause  conflicts  with  existing  or  planned 
land  uses. 
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Offshore  terminals  would  greatly  reduce  the  dangers  of  dredging 
and  port  congestion.  The  determining  factor  would  be  the  facilities' 
distance  from  shore.  Terminals  that  are  closer  to  shore  will  generally 
require  a  greater  amount  of  dredging.  Such  a  facility  could,  therefore, 
cause  some  danger  to  estuarine  areas  as  a  result  of  dredging  and 
from  oil  spills  that  could  reach  shore  before  dispersing  or  being 
cleaned  up.  A  terminal  further  offshore  could  obviate  the  need  for 
dredging  and  allow  spills  to  disperse  or  be  cleaned  up  before 
reaching  sensitive  areas. 

The  construction  of  a  breakwater  or  island  will  permanently 
eliminate  from  productivity  the  area  of  seafloor  and  volume  of  water 
it  occupies.  Some  of  this  loss  will,  however,  be  offset  by  fish 
havens  formed  by  the  rubble  mounds  and  structures.  A  deeper  offshore 
setting  would  again  be  preferable  because  it  would  affect  fewer 
species.  A  breakwater  could  reduce  wave  action  at  the  shoreline 
and  thereby  reduce  erosion  of  the  beach.  This  could  lead  to  the 
deposition  of  suspending  sediments  and  accretion  of  the  beach. 

Continued  accretion  could  cause  the  development  of  a  sand  spit, 
which  may  ultimately  extend  to  the  offshore  structure.  If  this 
accretion  were  located  at  the  upper  end  of  the  beach  system,  the  normal 
supply  of  sand  would  be  cut  off  and  erosion  of  the  beach  would  occur. 
Generally,  if  the  distance  from  shore  is  more  than  twice  the  length 
of  the  structure,  the  effect  on  the  shoreline  would  be  minimal, 
(Maritime  Commission) . 
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Pollution  Potential  at  Loading  Site 

The  increased  movement  of  petroleum  will  also  result  in 
increased  oil  spills  at  the  loading  end.  These  spills  will,  at  the 
receiving  end,  result  from  intentional  and  accidental  discharges  and 
tanker  casualties,  such  as  collisions,  groundings,  etc.  In  some 
exporting  countries,  pollution  control  standards  may  not  be  as 
stringent  as  United  States  standards,  and  thus  there  may  be  a  greater 
potential  for  pollution  at  some  loading  sites, 
b.  Natural  Gas 

Domestic  production  of  natural  gas  will  have  to  be 
supplemented  in  order  to  fulfill  demand  and  will  come  in  the  form  of 
synthetic  gas  from  coal,  liquid  hydrocarbons,  or  imports.  Natural  gas 
imports  could  come  into  the  United  States  via  pipeline  from  Canada 
or  Mexico  or  as  tanker-borne  liquefied  natural  gas  (LNG)  from  other 
countries,  and  will  therefore  be  discussed  individually  in  the  parts 
that  follow. 

Pipeline  Natural  Gas  Imports 

Pipeline  imports  of  natural  gas  into  the  United 
States  have  come  from  the  two  bordering  countries  of  Canada  and  Mexico. 
In  1971,  0.9  trillion  cubic  feet  were  imported  via  pipeline  from  Canada, 
while  0.025  trillion  cubic  feet  came  from  Mexico.  There  is  little 
prospect  for  increased  imports  from  Mexico.  A  relatively  small  proven 
natural  gas  supply  base  and  policy  of  self-sufficiency  in  energy 
indicate  that  potential  new  gas  will  probably  not  be  available  for 
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export.  Present  contracts  expire  in  1982;  thus  if  no  new  supplies  of 
gas  are  released  for  export,  significant  natural  gas  imports  from 
Mexico  could  cease  at  that  time,  (Federal  Power  Commission,  1972) . 

Future  increases  in  pipeline  imports  of  natural  gas  will,  therefore, 
have  to  come  from  Canada. 

Based  on  actions  by  the  Canadian  National  Energy  Board  (NEB) , 
it  appears  that  future  increases  in  natural  gas  exports  from  Canada 
may  be  limited.  In  November,  1971,  the  Canadian  NEB  dismissed  three 
applications  for  licenses  to  export  nearly  2.7  trillion  cubic  feet 
of  gas  to  the  U.S.  The  NEB  rejected  the  applications  because  "...  the 
Board  decided  that  there  was  no  surplus  of  gas  remaining  after  due 
allowance  had  been  made  for  the  reasonably  foreseeable  requirements 
for  use  in  Canada..."  (Federal  Power  Commission,  1972). 

If  projected  gas  supply  exceeds  projected  supply  requirements, 
an  exportable  surplus  results.  FPC  calculations  based  on  the 
historical  finding  rate  of  3,5  trillion  cubic  feet  per  year,  show 
that  supply  could  fall  23.4  trillion  cubic  feet  short  of  these 

requirements . 

Recent  discoveries  in  the  Arctic  Islands,  Mackenzie  Valley,  and 
Atlantic  offshore  regions  will  eventually,  however,  result  in  larger 
reserve  additions.  The  NEB  will  not  consider  these  new  discoveries 
in  its  reserve  calculations  until  they  have  been  developed  sufficiently 
to  be  within  economic  reach.  If  the  discoveries  continue  and  are 
developed,  major  surpluses  may  become  available  for  export  by  the 


VIII-22 


end  of  this  decade. 


ENVIRONMENTAL  IMPACT 

While  the  construction  of  pipeline  facilities  has  the  potential 
for  causing  unfavorable  environmental  effects,  the  employment  of 
good  construction  techniques  can  minimize  or  even  eliminate  most 
of  these  effects.  Farming  or  grazing  lands  can  usually  be  restored 
to  near  original  condition  within  two  or  three  years,  by  the  replace¬ 
ment  of  topsoil,  the  replanting  of  grass  or  crops,  and  possibly 
irrigation.  The  esthetics  of  wilderness  areas  cannot  be  fully 
protected  but  the  detrimental  effects  can  be  limited  by  using  existing 
rights-of-way  or  minimizing  the  width  of  new  rights-of-way,  by 
replacing  grass  and  shrubs  on  the  rights-of-way,  and  by  using  such 
techniques  as  feathering  and  screening  or  deflecting  entrance  ways. 

Major  displacement  of  wild  animals  will  occur  only  during  construction. 
Banks  can  and  should  be  stabilized  to  avoid  erosion  during  construction. 
Access  and  service  roads  must  be  maintained  with  proper  cover , 
water  bars,  and  appropriate  slope  to  avoid  soil  erosion.  Compressor 
stations  and  other  aboveground  facilities  can  be  located  in  unobtrusive 
sites  and  where  possible  planted  with  appropriate  trees  and  shrubs 
to  enhance  their  appearance.  Location,  planting,  and  exhaust  design 
can  be  used  to  abate  excessive  noise  associated  with  operation  of 
the  compressor  stations.  Treatment  plants  can  be  located  and 
equipped  with  devices  to  minimize  any  adverse  effects  upon  air 
quality  and  suitable  means,  e.g.,  evaporation  ponds  or  disposal 
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wells,  can  be  found  for  preserving  the  water  quality  of  the  surrounding 
area. 

Liquefied  Natural  Gas  (LNG)  Imports 

Because  of  the  growing  shortage  of  domestic  gas  supplies,  plans 
are  now  being  made  by  the  gas  industry  for  baseload  LNG  imports 
under  long-term  contracts.  LNG  imports  cannot,  however,  simply 
be  increased  to  meet  the  demands  for  greater  supplies  of  natural 
gas.  Large-scale  shipping  of  LNG  is  a  relatively  new  industry 
and  the  United  States  does  not  yet  have  facilities  for  receiving 
baseload  shipments.  The  FPC  recently  approved  two  projects  that 
together  call  for  deliveries  of  the  equivalent  of  more  than  1 
billion  cubic  feet/day  of  LNG.  Several  other  projects  have  been 
proposed  and  are  pending  approval.  Future  import  levels  will, 
therefore,  be  dependent  on  the  rate  of  buildup  of  the  United 
States'  LNG  industry. 

In  1971,  non-Communist  natural  gas  proved  reserves  were  estimated 
to  be  1,033  Trillion  Cubic  Feet  and  production  was  138  TCF.  The  estimate  of 
future  discoveries  reserves  was  6,167  TCF.  It  appears,  therefore,  that 
sufficient  supplies  of  natural  gas  will  be  available  for  export  to  the 
United  States,  depending  on  the  political  situation  and  world  pricing  levels. 

ENVIRONMENTAL  IMPACT 

Tankers 

Any  seagoing  vessel  may  be  involved  in  collision  or  other  mishap. 

However,  escape  of  LNG  to  the  environment  would  not  necessarily  result 
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in  significant  impact.  Since  LNG  remains  liquid  only  at  -259°F  at 
atmospheric  pressure,  any  spilled  LNG  would  immediately  begin  to 
vaporize,  and,  although  it  would  pollute  the  air,  would  have  little 
impact  on  land  or  water  resources.  Studies  on  the  possibilities  of 
explosions  resulting  from  LNG  spills  are  inconclusive.  Tests  indicate 
that  under  certain  conditions  small-scale  explosions  result  when  the 
LNG  is  poured  onto  water.  These  results  can  not  be  extrapolated  to 
predict  the  result  of  a  large-scale  spill  on  open  water  (USDI,  1972). 
Another  study  concluded  that  there  was  little  danger  of  normal  LNG 
exploding  when  spilled  on  water,  and  that  a  vapor  explosion  could 
result  only  after  the  methane  content  of  the  LNG  had  dropped  to 
40  percent.  Since  the  normal  methane  content  of  LNG  is  80  to  90 
percent  or  more,  and  the  boiloff  rate  is  0.2  percent  per  day,  a 
reduction  to  40  percent  is  not  likely  with  present-day  shipping 
practices  (Enger,  1972).  Worldwide  experience  to  date  in  the  handling 
and  shipping  of  LNG  has  resulted  in  no  serious  explosion  or  fire. 

Since  commercial  delivery  of  LNG  by  tanker  began  in  1961,  there  have 
not  been  any  accidents  at  sea.  However,  LNG  spills  have  been  reported, 
and  they  have  not  been  serious. 

Transfer  and  Storage 

Each  regasification  plant  will  require  facilities  to  permit  the 
transfer  of  LNG  from  tankers  to  storage  areas.  Available  methods 
require  initial  dredging  and  possibly  continued  dredging,  causing 
increased  turbidity  of  the  water  and  disruption  of  marine  animals. 
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especially  in  the  case  of  bottom-dwelling  organisms.  In  most  cases, 
this  disruption  would  be  temporary,  but  care  would  have  to  be  taken 
to  avoid  commercial  fishing  areas  as  much  as  possible.  The  potential 
for  fire  or  explosion  is  always  present  during  the  transportation, 
transfer,  or  storage  of  LNG.  Since  spilled  LNG  would  not  vaporize 
instantaneously,  the  release  of  the  equivalent  of  several  million 
cubic  feet  of  gas,  for  example,  might  cause  a  fire  that  could 
continue  until  all  the  LNG  had  vaporized.  An  early  LNG  plant  was 
destroyed  by  a  disastrous  fire  in  1944  because  of  the  failure  of  a 
storage  tank,  with  a  loss  of  more  than  one  hundred  lives.  Since 
then,  many  improvements  have  been  made  in  the  technology  of  storage 
and  handling  of  the  LNG,  and  increased  attention  has  been  given  to 
proper  safety  precautions.  The  recent  explosion  of  a  Staten  Island 
storage  tank,  killing  more  than  40  men,  shows  that  there  is  still, 
however,  an  element  of  danger  involved  in  the  storing  and  handling 
of  LNG. 

Regasification 

The  construction  of  regasification  plants  will  have  an  impact  on 
land  resources.  The  extent  and  duration  of  the  impact  will  depend 
on  the  size  and  location  of  the  plant.  For  example,  the  plant 
proposed  for  Cover  Point,  Md.,  would  produce  initially  650  million 
cubic  feet  per  day  and  require  a  1,022-acre  tract  of  land.  Another 
plant  proposed  for  Savannah,  Ga.,  would  produce  initially  335  million 
cubic  feet  per  day  and  require  860  acres.  These  figures  result  in 
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ratios  of  1.5  to  2.5  acres  per  mmcf  capacity,  respectively.  During 
construction,  there  will  be  some  disruption  of  the  land  surrounding 
the  plant  and  some  damage  to  animal  habitats.  This  damage  will 
be  permanent  only  in  the  area  occupied  by  the  plant  and  supporting 
facilities. 

Since  natural  gas  or  water  will  be  used  to  regasify  the  LNG,  very 
few  pollutants  will  be  released  to  air  or  water.  Plants  using  water 
to  regasify  LNG  will  release  the  water  at  a  lowered  temperature.  In 
the  case  of  the  Savannah  plant,  water  temperature  will  be  lowered  5°F 
before  being  returned  to  the  river. 

A  regasification  plant  could  have  an  impact  on  the  scenic  and 
recreational  resources  of  an  area.  The  choice  of  the  plant  site  is 
an  important  factor  in  minimizing  the  impact  on  scenic  qualities  and 
recreational  activities.  The  increase  in  ship  traffic  could  have  no 
effect  on  water -oriented  recreational  activities. 

Impact  of  Combustion  and  Transportation 

Since  natural  gas  is  a  relatively  clean  burning  fossil  fuel, 
the  impact  on  air  quality  would  not,  therefore,  be  significant.  LNG 
imports  will  require  the  construction  of  new  pipelines.  The  impact  of 
this  construction  has  been  discussed  earlier  in  relation  to  domestic 
production  of  natural  gas. 

2.  Outer  Continental  Shelf  (OCS)  Production 

This  alternative  would  require  increased  exploration, 
development,  and  production  of  crude  oil  from  offshore  areas.  Supplies 
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equal  to  all  or  a  significant  part  of  any  reduction  in  Federal  coal 
production  would  have  to  be  developed  and  produced  in  addition  to 
those  supplies  that  are  projected  to  be  produced  from  OCS  resources 
under  the  present  leasing  schedule  during  the  same  time  period. 

Even  though  there  is  a  demonstrated  need  for  development  of 
petroleum  resources  in  offshore  areas,  development  has  not  progressed 
to  the  extent  required  to  meet  projected  production  requirements.  In 
response  to  the  President’s  June  4,  1971  Clean  Energy  Message,  which 
called  for  accelerated  OCS  leasing,  a  tentative  schedule  for  leasing 
oil  and  gas  resources  on  the  OCS  setting  forth  sales  through  1975 
was  published.  The  schedule  proposed  an  average  of  two  major  sales 
per  year,  double  the  previous  rate.  Both  traditional  OCS  leasing 
areas  in  the  Gulf  of  Mexico  and  virgin  areas  such  as  the  Atlantic 
and  Alaska  OCS  are  included. 

Implementation  of  the  schedule  was  delayed  after  the  first  sale 
by  a  court  injunction  that  precluded  the  completion  of  the  December, 
1971  general  lease  sale  offshore  eastern  Louisiana.  Although  no 
commitment  to  hold  a  sale  off  the  Atlantic  coast  has  been  made, 
opposition  to  such  a  sale  already  has  been  voiced. 

Assuming  that  the  OCS  lease  sale  schedule  continues  at  the  rate 
of  two  sales  per  year  in  the  Gulf  of  Mexico,  the  government  might 
be  able  to  offer  sufficient  additional  favorable  acreage  to  provide 
for  increased  production  by  leasing  in  frontier  areas  and  beyond 
200  meters.  Leasing  in  frontier  areas  is  necessary  to  obtain 
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additional  production  since  the  Gulf  of  Mexico  alone  is  not  expected 
to  be  able  to  provide  the  increased  production  necessary  even  at 
the  extended  leasing  rate  for  that  area. 

It  should  be  recognized  that  the  inevitable  move  into  deeper 
water  operations  will  impose  greater  capital  needs  and  consequent  need 
for  more  rapid  payouts  than  the  usual  12  to  16  years  now  in  effect 
in  the  Gulf  of  Mexico.  It  is  estimated  that  the  move  from  depths 
less  than  200  m.  to  1,000-ft.  depths  of  water  may  increase  exploration 
costs  two  times  and  development  drilling  two  and  one-half  to  three 
times.  It  becomes  evident,  then,  why  the  fields  in  deep  water  must 
be  very  large  to  be  economically  exploitable. 

As  operations  move  to  deeper  waters  and  more  hazardous  physical 
environment,  equipment  and  data  needs  will  increase.  For  specific 
areas,  more  detailed  wave-height,  wind -force,  and  storm  information 
will  be  needed. 

Changes  that  could  be  beneficial  to  stimulation  of  additional 
development  include  price  increases,  subsidies,  tax  benefits,  and 
changes  in  leasing  procedures.  The  cost  and  effectiveness  of  such 
changes  are  unknown.  The  timeliness  and  the  volume  of  increased 
supplies  that  would  result  from  increased  incentives  are  also 
unknown.  Drilling  rig  availability  might  be  a  major  problem.  Less 
than  100  mobile  drilling  rigs  were  operating  in  domestic  offshore 
waters  in  1971. 
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Acceleration  of  the  OCS  leasing  program  to  obtain  additional 
production  above  that  expected  to  come  from  the  current  leasing  rate 
in  the  Gulf  of  Mexico  is  doubtful.  This  production  probably  will 
not  be  obtained  during  this  time  period  since  leasing  beyond  200  m. 
will  have  international  implications  that  must  be  considered. 

Furthermore,  opposition  has  already  been  expressed  against 
leasing  in  frontier  areas. 

ENVIRONMENTAL  IMPACT 

The  developmental  and  production  activity  of  OCS  leasing  will 
result  in  a  variety  of  impacts  on  the  natural  environment,  on  other 
resource  uses,  on  air  and  water  quality,  on  land  use  patterns,  on 
the  social  order,  and  on  the  economy.  Some  impacts  are  the  unavoidable 
result  of  routine  operations,  while  others  are  caused  by  occasional 
human  error.  Still  other  impacts  are  avoidable  and  can  be  controlled 
or  avoided  by  safe  operating  practices  and  by  regulations. 

Impact  on  Biota  of  the  Open  Sea 

Except  for  the  impact  resulting  from  pipeline  laying  across  the 
beach  and  through  the  coastal  wetlands,  most  impacts  resulting  from 
OCS  leasing  affect  the  plants  and  animals  of  the  open  sea.  Impacts 
in  the  open  sea  ecosystem  will  result  from  accidental  loss  of  debris, 
discharge  of  drill  cuttings,  sand,  drilling  fluids,  the  burial  of 
pipelines,  and  the  accidental  spillage  of  oil  or  other  toxic  materials. 
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Impact  on  Pelagic  Marine  Life 

Pelagic  marine  life  includes  a  broad  spectrum  of  organisms  from 
all  trophic  levels  and  includes  the  phytoplankton,  zooplankton, 
nekton  (euphausids,  shrimp,  fish,  squid,  and  marine  mammals),  and 
pelagic  seabirds. 

Impacts  that  may  be  anticipated  to  have  an  effect  on  plankton 
will  result  from  accidental  spills  of  oil  (and  associated  use  of 
emulsifiers)  and  other  toxic  materials,  discharge  of  drilling  fluids 
and  formation  waters,  and  burial  of  pipelines. 

After  an  oil  spill  has  occurred,  oil  which  has  not  evaporated,  been 
carried  ashore,  or  cleaned  up  will  be  dispersed  as  minute  droplets 
in  the  water  and  may  damage  marine  organisms  and  enter  the  marine 
food  chain. 

Little  information  has  been  found  concerning  the  effect  of  large 
spills  of  crude  oil  on  the  zooplankton.  Hufford  cites  one  experiment 
which  showed  accelerated  death  of  zooplankton  exposed  to  diesel  oil 
(0.1  percent  for  5  to  60  minutes)  as  compared  to  nonexposed  zooplankton 
(Hufford,  1971).  Zooplankton  have  been  observed  to  ingest  spilled 
Bunker  C  oil  particles,  however,  with  no  apparent  effect. 

Small  spills  of  fractions  of  a  barrel  to  50  barrels  probably 
occur  on  the  order  of  a  thousand  times  per  year  in  the  Gulf  of  Mexico. 
It  is  difficult  to  determine  potential  impact  from  chronic,  low-level 
spillage.  A  few  scientists  have  offered  cautious  speculation.  A 
pessimistic  view  is  taken  by  Blumer  who  has  stated: 


VIII-31 


" .  we  are  rather  ignorant  about  long-term  and  low- 

level  effects  of  crude  oil  pollution.  I  fear  that  these 
may  well  be  far  more  serious  and  long  lasting  than  the 
more  obvious  short-term  effects."  (Blumer ,  1969) 

Blumer  then  points  out  that  hydrocarbons  are  taken  up  into  the  food 
chain  and  can  become  concentrated  in  marine  species  used  by  man  for 
food.  He  states,  "One  consequence  will  be  the  incorporation  into 
food  of  materials  which  produce  an  undesirable  flavor.  A  far  more 
serious  effect  is  the  potential  accumulation  in  human  food  of  long¬ 
term  poisons  derived  from  crude  oil,  for  instance  of  carcinogenic 
compounds."  Blumer  also  cautions  that  "low-level  pollution  may 
damage  the  marine  ecology  by  masking  natural  chemical  sex  attractants, 
interfering  with  chemical  food  sensing  and  enemy  repulsion. 

(Blumer,  1969)  A  somewhat  less  pessimistic  view  is  taken  by  St. 

Amant  who  states : 

"Chronic  pollution  from  offshore  production  sites  represents 
an  unknown  factor.  Daily  drops  and  loss  of  small  amounts 
of  oil  or  other  chemicals  overboard  do  not  appear  to  generate 
ecological  problems  because  of  the  relative  immensity  of 
the  water  column.  Whether  such  sublethal  pollution  will 
eventually  accumulate  and  cause  environmental  degradation 
is  yet  to  be  determined.  Because  of  this  unknown  factor, 
significant  effort  should  be  made  to  prevent  low-level 
pollution."  (St.  Amant) 
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A  still  less  pessimistic  view  is  taken  by  Oppenheimer  (Oppenheimer , 


1972)  that  hydrocarbons  have  been  a  part  of  the  natural  environment 

since  life  began.  Also,  that  " . except  for  the  commercial 

concentrations  of  oil  in  our  geosphere,  no  recognizable  concentration 
of  specific  molecules  have  persisted  in  the  aquatic  environment  other 
than  tar  balls,  as  miro-organisms  are  ubiquitous  in  their  role  in 
mineralization  or  recycling  of  the  hydrocarbons  in  natural  environ¬ 
ment." 

Oppenheimer  continues:  "There  is  a  priori  evidence  that  hydro¬ 
carbons  may  in  some  areas  be  significant  as  a  nutrient  source  for 
living  organisms." 

The  regular  discharge  of  formation  water,  or  "brines",  could 
have  a  severe,  but  extremely  localized,  impact  on  plankton.  Although 
only  traces  of  entrained  oil  remain,  formation  waters  contain  a  heavy 
concentration  of  dissolved  salts  and  are  devoid  of  dissolved  oxygen. 

It  could  be  anticipated  that  the  release  of  this  water  would  result  in 
a  plume  trailing  away  from  the  point  of  discharge  in  the  direction 


of  the  current  with  a  core  of  perhaps  a  few  feet  in  diameter  and  tens 
of  feet  in  length  that  would  be  harmful  or  lethal  to  the  plankton. 

Physiological  stress  would  probably  result  from  an  osmotic  imbalance 
(cells  losing  water  to  surrounding  brine) ,  and  low  dissolved  oxygen 
would  lead  to  suffocation. 

The  remaining  impacts  on  plankton  will  also  be  extremely  localized 
and  are  all  related  to  increased  turbidity  caused  by  the  discharge  of 
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drilling  fluids  and  drill  cuttings  and  the  jetting  of  sediments 
during  underwater  pipeline  burial.  The  effect  of  this  turbidity 
on  a  given  parcel  of  water  usually  lasts  a  few  hours  at  the  most. 

The  physiological  effect  would  be  to  curtail  the  penetration  of 
sunlight,  and  therefore,  depress  synthesis  by  phytoplankton. 

Nekton  include  all  marine  animals  that  are  active  swimmers  and 
are  able  to  migrate  freely  over  considerable  distances.  This 
mobility,  combined  with  their  ability  to  sense  irritation  and  with 
their  natural  escape  and  avoidance  behavior,  enables  them  to  flee 
localized  adverse  conditions. 

Therefore,  the  only  significant  impact  that  members  of  the  nekton 
could  suffer  would  result  from  a  massive  oil  spill. 

No  information  has  been  found  on  the  effect  of  spilled  oil  on 
members  of  the  nekton  other  than  fish.  Findings  from  laboratory 
experiments  cannot  be  easily  applied  to  oil  spills  in  the  ocean. 
Although  the  potential  for  damage  to  nekton  is  clear,  the  scope  of 
actual  impact  remains  unknown. 

In  the  past,  the  injury  and  death  of  thousands  of  seabirds  has 
been  the  obvious  impact  of  massive  oil  spills.  The  insulating 
properties  of  oil— clogged  plumage  are  greatly  reduced,  resulting  in 
heat  loss.  Ingestion  of  oil  can  cause  a  variety  of  pathological 
conditions.  Feeding  may  drop,  causing  fat  reserves  to  be  exhausted. 
Indirect  impacts  could  include  loss  of  habitat  and  nesting  areas 
because  of  installation  of  onshore  facilities. 
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Impact  on  Benthic  Marine  Life 


Environmental  impacts  that  may  be  expected  to  affect  benthic  life 
adversely  will  result  from  the  discharge  of  drill  cuttings,  accidental 
spillage  of  oil  (and  associated  use  of  emulsifiers)  and  other  toxic 
materials,  and  the  burial  of  newly  constructed  pipelines. 

Spilled  oil  that  has  not  evaporated  or  cleaned  up  or  has  been 
stranded  on  a  beach,  after  being  dispersed  into  the  water  as 
droplets,  adheres  to  particulate  matter  and  sinks  to  the  bottom  where 
it  comes  into  direct  contact  with  the  benthos.  Studies  of  the  effects 
of  oil  on  benthos  have  yielded  only  tentative  and  qualified  conclusions. 

In  the  Arrow  spill  study,  lobsters  appeared  to  be  clean  and  normal 
in  behavior  (Atlantic  Oceanographic  Laboratory  -  Report,  1970).  Scallop 
taken  near  heavily  oiled  beaches  were  cooked  and  eaten  and  had  no  oily 
taste,  but  chemical  analysis  of  scallops  along  with  periwinkles,  sea 
urchins,  and  other  bottom-dwelling  animals  revealed  the  presence  of 
oil  in  the  digestive  tract,  other  organs,  and  muscle  tissue. 

Data  of  Sanders,  Grassle,  and  Hampson  show  immediate  and  nearly 
complete  mortality  of  many  forms  of  benthic  animals  following  the 
spill  of  No.  2  fuel  oil  near  West  Falmouth,  Mass.  (Sanders,  Grassle, 

&  Hampson,  1972).  The  bivalve  molluscs  (clams,  etc.)  seemed  especially 
vulnerable.  After  a  few  months,  affected  areas  were  recolonized  by 
resistant  forms.  After  about  10  to  20  months,  the  more  sensitive 
molluscs  resettled  many  areas. 
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Chemical  analyses  of  edible  shellfish  species  made  after  the  West 
Falmouth  spill  revealed  that  the  fuel  oil  had  been  absorbed  or 
ingested  and  could  subsequently  be  found  in  oyster  bodies  and  scallop 
muscles  in  quantities  sufficient  to  require  the  closure  of  shellfish 
beds  to  harvesting  (Blumer,  Souze  &  Sass,  1970). 

During  drilling  operations,  drill  cuttings  are  separated  from 
the  drilling  fluid,  cleaned  of  any  entrained  oil,  and  discharged 
into  the  ocean.  A  diver  survey  during  one  operation  revealed  that  the 
drill  cuttings  could  be  detected  over  a  circle  100  ft.  in  diameter. 

In  a  small  area  in  the  center,  the  deposit  appeared  to  be  about  4  ft. 
thick.  The  same  survey  of  the  cuttings  deposit  showed  that  benthic 
animals  either  migrated  up  through  the  deposit  as  it  accumulated  or 
colonized  even  as  deposition  continued  because  it  appeared  to  be 
inhabited  by  several  animals  characteristic  of  normal  benthic  fauna. 

During  entrenchment  of  new  pipelines,  most,  if  not  all,  benthic 
fauna  are  either  destroyed  by  the  jetting  or  raised  into  the 
surrounding  water  and  rendered  completely  vulnerable  to  predatation. 
Although  recolonization  would  begin  immediately,  the  native  fauna 
could  not  be  fully  restored  until  seasonal  reproduction  cycles  had 
been  completed  by  representative  species  from  adjacent  areas,  which 
would  provide  a  supply  of  larvae  to  settle  and  enter  the  reworked 

substrate. 
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Turbidity  resulting  from  resuspended  sediment  could  have  an 
adverse  impact  on  filter -feeding  apparatus  by  blocking  respiratory 
surfaces.  Another  possible  source  of  impact  is  the  resuspension  of 
toxic  heavy  metals  by  a  polluted  stream  of  runoff.  The  possibility 
exists  that  these  toxic  materials  could  be  ingested  by  lower  marine 
life  and  could  then  be  magnified  through  the  food  chain  until  they 
accumulated  in  serious  quantities  in  top  carnivores,  including 
species  harvested  for  human  food. 

Impact  on  Beach  and  Associated  Biota 

Impacts  on  the  beach  and  associated  biota  could  result  from 
contamination  by  spilled  oil  and  from  disruption  in  the  path  of 
pipeline  burial  excavations.  A  study  of  three  sandy  beaches  that  had 
been  covered  by  oil  during  the  Santa  Barbara  spill  revealed  no 
conclusive  results  concerning  the  impact  on  marine  fauna  (Trask,  1970) . 

During  the  Arrow  spill  study,  excavation  of  clams  revealed  oil 
extending  down  most  burrows.  Some  mortality  of  clams  occurred,  and 
even  the  live  clams  were  unresponsive  (Atlantic  Oceanographic 
Laboratory  -  Report,  1970). 

Other  pollution  studies  for  the  littoral  zone  are  concerned  with 
rocky  shorelines,  their  characteristic  assemblages  of  seaweeds, 
barnacles,  limpits,  anemones,  etc.,  and  consideration  of  physiological 
stresses  leading  to  death  in  plants  and  animals  that  have  been  covered 
by  oil.  To  generalize,  where  organisms  have  been  covered  by  crude 
oil  and  Bunker  C  fuel  oil,  death  is  primarily  blamed  on  smothering 
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due  to  the  physical  coating.  When  the  pollutant  has  been  a  lighter 
refined  oil  (No.  2  fuel  oil,  diesel  fuel),  death  and  stress  has  been 
associated  primarily  with  toxic  effects  of  the  oil.  It  is  also 
possible  that  shorebirds  could  also  become  coated  with  oil.  The 
results  would  be  the  same  as  for  pelagic  seabirds. 

Burrowing  animals  and  rooted  plants  in  the  path  of  pipeline  laying 
operations  will  be  killed  or  damaged.  At  least  one  growing  season 

would  be  required  for  the  impact  to  be  abated. 

Impacts  on  Embayments,  Channels,  Water  Courses,  and  Associated 

Biota 

Living  organisms  in  estuarine  and  inland  waters  could  be  adversely 
affected  by  spilled  oil  and  by  dredging  activity  during  the  burial 
of  new  pipelines.  Oil  pollution  in  the  semienclosed  waters  of  a 
bay  system  could  be  more  serious  than  in  the  sea  or  along  the  open 
coastline  because  the  pollutant  would  be,  relatively  speaking, 
entrapped,  with  tidal  flushing  being  its  only  source  of  removal.  Many 
species  undergoing  early  development  in  estuarine  waters  are  vulnerable 
to  even  small  quantities  of  toxic  compounds  containing  oil.  The 
drawbacks  of  past  studies  have  been  noted  by  Blumer,  who  stated: 
"unfortunately,  chemical  analysis  (of  potentially  contaminated 
edible  species)  has  not  been  used  to  support  . . .  studies  in  the  past 
and  conclusions  on  the  persistence  of  oil  in  the  environment  have 
been  arrived  at  solely  by  visual  inspection  ...  Marine  foods  may  be 
polluted  by  petroleum  and  may  be  hazardous  to  man,  but  neither 
taste  nor  visual  observation  may  disclose  the  presence  of  the  toxic 
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hydrocarbons.”  (Blumer,  1971). 

Impact  on  Wetlands 

The  wetlands  include  the  mudflats,  sand  flats,  coastal  marshes, 
and  bay  and  barrier  island  fringing  marshes.  Dominant  vegetation 
consists  of  the  spartina  type  of  grasses  and  algae.  Insects,  worms, 
and  protozoa  are  the  dominant  fauna.  Large  populations  of  waterfowl 
and  wading  birds  are  found  also. 

Three  types  of  adverse  impacts  are  possible  in  the  wetlands 
environment:  pollution  by  spilled  oil,  disturbance  during  pipeline 
construction,  and  loss  of  habitat  from  lands  taken  for  installation 
of  onshore  pipeline  transfer  terminals  and  gas  treating  facilities. 

No  information  has  been  found  concerning  the  effects  of  oil  in 
the  Gulf  states  wetlands.  It  is  unlikely  that  a  marsh  spill  would 
spread  far  because  of  the  physical  hindrance  caused  by  rooted  vegetation, 
natural  stream  levees,  canal  spoil  banks,  and  roads. 

The  impact  of  pipeline  burial  in  the  marshes  will  be  the  physical 
destruction  of  vegetation  and  immobile  fauna  in  the  path  of  the 
pipeline-laying  operation.  The  impact  on  a  narrow  band  of  marsh 
in  the  path  of  the  pipeline  operation  will  probably  be  severe,  but 
of  short  duration.  In  addition,  new  pipelines  will  probably  result 
in  the  construction  of  onshore  pipeline  terminals  or  gas  treatment 
facilities.  The  resulting  impact  will  be  the  removal  of  a  small 
amount  of  marsh  habitat  (on  the  order  of  5  acres  or  less  per  facility) . 
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Impact  on  Air  Quality 

The  quality  of  air  over  the  leasing  area  could  be  degraded  by 
exhaust  emissions  of  stationary  power  units  and  service  vessels  and 
by  accidental  release  of  oil  and  gas  from  wild  wells. 

If  a  wild  well  were  not  burning,  methane,  ethane,  carbon 
dioxide,  and  nitrogen  would  be  released  into  the  air.  If  the  gas 
well  were  on  fire,  combustion  would  be  essentially  complete  and  the 
emissions  would  consist  almost  entirely  of  carbon  dioxide  (CO^)  and 
water;  the  nitrogen  would  remain  as  and  any  sulfurous  gases  would 
be  oxidized  to  S02<  The  resulting  impact  would  not  be  great. 

If  a  wild  oil  well  were  releasing  crude  oil  onto  the  water, 
the  resulting  impact  would  be  substantially  greater.  If  the  oil 
does  not  burn,  a  significant  amount  of  it  will  evaporate.  A  reasonable 
estimate  of  the  range  of  emissions,  assuming  complete  combustion,  that 
an  oil  well  fire  could  produce  per  1,000  bbl.  burned,  is  340,000  to 
347,000  lb  of  C02,  620  to  34,000  lb  of  S02>  and  660  to  10,000  lb  of 
NO.  As  a  point  of  reference,  during  the  Chevron  1970  fire  and  spill, 
the  maximum  spillage  rate  was  estimated  to  be  1,000  bbl.  per  day. 

Combustion  of  oil  would  in  reality  be  incomplete,  however,  and 
emissions  would  contain  a  somewhat  smaller  amount  of  the  above 
compounds,  but  would  include,  in  addition,  such  materials  as 
volatilized  petroleum,  particulate  carbon,  carbon  monoxide,  nitrous 
oxide,  and  sulphur  monoxide,  along  with  other  altered  or  partially 
oxidized  matter. 


VIII-40 


Impact  on  Water  Quality 

The  natural  condition  of  sea  water  may  be  altered  and  degraded 
in  several  ways  during  oil  and  gas  operations.  Debris  and  bilge 
will  be  released  into  waters  from  the  many  seismic  vessels,  crew 
boats,  tugs,  and  service  and  supply  boats  used  throughout  the  operation. 

During  drilling  operations,  drilling  fluids  and  drill  cuttings 
will  be  discharged  into  the  sea.  Most  drill  cuttings  consist  of  sand 
and  shales  and  therefore  cause  no  turbidity,  but  settle  to  the  bottom 
in  minutes.  The  chemicals  used  in  drilling  muds  have  a  relatively 
low  level  of  toxicity  and  produce  a  plume  of  turbidity  in  the  water 
near  the  surface  when  discharged.  The  visible  plume  is  on  the  order 
of  a  few  feet  wide  and  a  few  yards  long. 

The  production  and  discharge  of  formation  waters  (oil-field  brines) 
is  also  a  potential  source  of  pollution.  Three  properties  of  formation 
waters  contribute  to  water  quality  degradation  when  released  into 
the  sea.  First  is  the  small  amount  of  entrained  liquid  hydrocarbons. 
Second  is  its  high  concentration  of  dissolved  mineral  salts.  Third 
is  the  absence  of  dissolved  oxygen  in  formation  waters. 

Water  quality  could  be  further  degraded  as  the  result  of  accidental 
oil  spills.  Part  of  this  spilled  oil  would  be  removed  by  clean  up 
operations  and  some  would  evaporate,  but  the  largest  proportion 
would  probably  be  dispersed  into  the  water. 

Another  source  of  water  quality  degradation  is  the  resuspension 
of  sediment  during  pipeline  construction  and  burial.  The  duration 
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appears  to  be  on  the  order  of  several  hours  at  a  given  location. 

Impact  on  Commercial  Fisheries 

The  general  consensus  of  Gulf  fishermen  is  that  underwater 
stubs  present  the  greatest  problem.  The  presence  of  offshore 
structures  is  a  moderate  inconvenience,  and  the  debris  problem 
is  minimal. 

Removal  of  Sea  Floor  From  Use  by  Trawlers 

All  shrimp  and  industrial  bottom  fish  are  caught  by  dragging 
a  large  trawl  across  the  sea  floor.  Every  site  occupied  by  a 
drilling  or  production  platform  and  its  attendant  service  boats 
and  barges  must  be  avoided  by  trawlers.  If  the  structure  is  a  jack¬ 
up  drilling  rig  or  permanent  production  platform,  the  area  of  sea 
floor  removed  would  be  2  to  5  acres.  In  deeper  waters  (over  300  ft), 
a  semi submersible  drilling  rig  with  its  anchoring  system  would 
occupy  up  to  325  acres  (assuming  a  1,500  ft  anchoring  radius).  The 
duration  of  exploratory  drilling  ranges  from  under  45  days  for  a 
single  well  to  around  6  months  for  multiple  well  explorations.  Per¬ 
manent  production  platforms  may  remain  in  place  for  10  to  over  20  years. 
The  probability  that  permanent  platforms  will  be  erected  on  each  tract, 
based  on  past  exploration  success  rates,  is  about  35  percent.  It  is 
estimated  that  each  full  tract  (5,760  or  5,000  acres)  developed  will 
average  three  structures. 


VIII-42 


Creation  of  Obstructions  on  the  Sea  Floor  That 
Cause  Damage  to  Trawling  Nets 

Obstructions  that  may  interfere  with  trawling  are  underwater 
stubs,  large  pieces  of  debris,  and  unburied  pipelines.  Although 
Coast  Guard  regulations  require  that  stubs  be  marked  by  a  buoy  at 
the  surface,  if  located  in  80  ft  or  less  of  water,  these  buoys  are 
frequently  found  to  be  missing.  If  a  trawler  pulls  his  net  across 
a  stub,  it  will  certainly  be  badly  damaged  or  lost.  Large  pieces 
of  debris,  such  as  equipment,  piping,  structual  members,  tolls,  and 
the  like,  if  accidently  lost  off  a  platform,  service  boat  or  barge, 
may  damage  trawling  nets  of  fishermen  unlucky  enough  to  snag  them. 

It  has  also  been  reported  that  unburied  pipelines  (beyond  the 
200-ft  depth  contour)  pose  a  serious  problem  to  the  shrimp  trawling 
operations  in  the  Gulf  of  Mexico  (Farrelly,  1972).  A  significant 
amount  of  shrimp  trawling  does  occur  in  water  depths  where  pipelines 
remain  unburied. 

Contamination  of  Fish  by  Spilled  Oil 

Fish  thab,  are  either  externally  coated  or  internally  contaminated 
with  oil  are  unmarketable.  It  has  been  shown  that  fish  that  live 
in  the  vicinity  of  chronic  spillage  are  likely  to  be  internally 
contaminated.  Oyster  beds  have  been  contaminated  in  the  past  from 
oil  spilled  in  the  marshes,  bayous,  and  bays  in  the  delta  region 
of  Louisiana,  but  we  are  unaware  whether  contaminated  catches  have 
ever  been  taken  in  the  open  waters  of  the  Gulf. 
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Conflict  with  Ship  Traffic  and  Navigation 

Despite  the  existence  of  fairways  in  some  areas,  the  possibility 
of  a  collision  with  drilling  rigs,  permanent  platforms,  and  their 
attendant  vessels  remains.  Detrimental  results  would  include  loss 
of  human  life,  a  spill  of  oil,  release  of  debris  including  part 
of  or  the  entire  drilling  rigs,  and  the  ship,  if  it  sinks.  The 
contents  of  the  ship’s  cargo  could  pose  a  serious  threat  to  the 
environment  if  it  includes  toxic  materials  such  as  chemicals,  crude 
oil,  or  refinery  products.  Floating  trash  accidentally  lost  off 
platforms  also  constitutes  a  hazard  to  boats. 

Impact  on  Recreation,  Sport  Fishing,  and  Esthetic  Values 
Pipeline  construction  and  burial  disturbs  a  small  area  of  beach 
(about  30  ft  wide).  The  first  high  tides  following  burial  of  the 
pipeline  will*restore  the  beach  terrain.  The  restoration  of  the 
beach  region  will  take  longer,  most  likely  requiring  a  storm  tide  or 
high  winds  to  obliterate  the  effects  of  the  excavation. 

An  oil  spill  would  directly  affect  water  sports,  such  as  swimming, 
diving,  spear fishing,  underwater  photography,  fishing  for  finfish  and 
shellfish,  boating,  and  water  skiing.  Other  activities  such  as 
beachcombing,  shell  collecting,  painting,  shoreline  nature  study, 
camping,  and  sunbathing  would  be  unattractive  where  an  oil  spill 

has  coated  a  beach. 

Sport  fishing  would  be  curtailed  in  the  vicinity  and  for  the 
duration  of  any  spill  incident.  However,  extensive  testimony  and 
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evidence  indicated  that  oil  and  gas  operations  have  an  overall 
favorable  impact  on  sport  fishing  activities.  Sport  fish  congregate 
near  offshore  platforms,  which  serve  as  artificial  reefs.  In  the 
open  sea,  offshore  platforms  provide  both  food  and  cover  in  areas 
that  are  largely  devoid  of  those  essentials.  Myriad  forms  of 
microorganisms  in  the  water  drift  by  these  structures  and  attach 
themselves,  soon  encrusting  all  exposed  surfaces  on  the  platform. 

Adverse  esthetic  impacts  result  from  floating  debris  or  oil 
washed  into  bays  or  onto  beaches,  temporary  scars  from  pipeline 
burial,  and  visibility  of  some  nearer  offshore  structures  from  the 
shore. 

Impact  on  Land  Use  and  Land-Use  Trends 

Pipeline  laying  and  the  construction  of  pipeline  terminal 
facilities  temporarily  disrupt  a  small  amount  of  land.  Since 
pipelines  onshore  are  buried,  there  would  be  no  permanent  loss  of  the 
land  for  grazing,  farming,  etc. 

Exploration  and  production  in  new  offshore  areas  could  require 
a  marginal  influx  of  labor  and  redistribution  of  population  due  to 
the  absence  of  a  large  petroleum-based  industry  and  a  labor  force 
with  the  necessary  skills. 

Accidents  and  Oil  Spill  Events  Associated  with  Outer  Continental 

Shelf  Activities 

In  any  complex  industrial  operation  involving  heavy  equipment, 
flammable  materials,  work  at  sea,  and  large  numbers  of  employees,  it 
is  inevitable  that  accidents  will  occur. 
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Natural  Gas  Leaks  Associated  with  Blowouts 

Information  furnished  by  the  Geological  Survey  for  the  period  1956- 
1971  lists  30  gas  leaks  associated  with  well  blowouts  during  OCS  oil 
and  gas  operations  in  the  Gulf  of  Mexico.  Ten  of  these  accidents 
involved  fires,  and  four  were  associated  with  oil  or  condensate  spills. 

The  duration  of  the  blowouts  ranged  from  2  hours  to  over  7  months. 

Several  incidents  included  the  loss  of  life  and  equipment,  but  none 
of  the  leaking  gas  resulted  in  environmental  damage.  There  are  no 
estimates  available  of  the  amount  of  gas  lost. 

3.  Oil  Shale 

Large  areas  of  the  United  States  are  known  to  contain  oil 
shale  deposits,  but  those  in  the  States  of  Colorado,  Utah,  and  Wyoming 
are  of  greatest  potential  for  commercial  shale-oil  production.  It  is 
estimated  that  some  73  percent  of  the  oil  shale  lands  containing  nearly 
80  percent  of  the  shale  oil  are  public  lands.  The  highest  grade  deposits 
occur  over  an  area  of  17,000  square  miles  (11  million  acres),  and  contain 
an  estimated  600  billion  barrels  of  oil.  Recovery  of  even  a  small  frac¬ 
tion  of  this  resource  would  provide  significant  amounts  of  energy  adequate 

to  supplement  the  Nation’s  oil  supply  for  many  decades. 

Three  retorting  processes  have  been  developed  to  the  point  of  techno¬ 
logical  practicability,  but  none  have  been  demonstrated  and  tested  at  a 
commercial  production  scale.  The  mining  of  the  shale  presents  no  parti¬ 
cularly  difficult  technological  problems  as  it  can  be  done  by  convention¬ 
al  room-and -pillar  underground  mining  or  by  surface  mining  techniques. 

The  major  barriers  to  development  of  this  alternative  are  the  need  for 
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full-scale  demonstration  and  testing  of  these  processes  and  developing  nec¬ 
essary  cost  and  other  data  for  determining  economic  feasibility. 

On  June  29,  1971,  the  Secretary  of  the  Interior  announced  plans  for  a 
proposed  prototype  oil  shale  leasing  program  which  is  designed  to  "....  pro¬ 
vide  a  new  source  of  energy  for  this  Nation  by  stimulating  the  timely  de¬ 
velopment  of  commercial  oil  shale  development  by  private  enterprise,  and  to 
do  so  in  a  manner  that  will  assure  the  minimum  possible  impact  on  the  pres¬ 
ent  environment  while  providing  for  the  future  restoration  of  the  immediate 
and  surrounding  area."  The  proposed  program  will  make  available  to  private 
enterprise,  for  development  under  lease,  a  limited  amount  of  public  oil 
shale  resources.  Such  leases  will  be  by  competitive  bonus  bidding  and  in¬ 
clude  assumption  of  certain  royalty  obligations  to  the  United  States.  The 
first  tract  offered  for  leasing  drew  a  high  bid  of  $210,305,600  at  auction 
January  8,  1974.  This  is  approximately  $41,000  per  acre. 

The  proposed  program  is  in  concert  with  the  President’s  Energy  Message 
of  June  4,  1971,  in  which  he  requested  the  Secretary  of  the  Interior  to 
initiate  "A  leasing  program  to  develop  our  vast  oil  shale  resources,  pro¬ 
vided  that  environmental  questions  can  be  resolved.”  The  environmental 
question  has  come  under  intensive  review  over  the  past  4  years  and,  in 
September,  1973,  the  Secretary  released  a  6  volume  environmental  statement. 
That  statement  details  the  proposed  program  and  assesses  the  specific  im¬ 
pacts  expected  from  prototype  development  plus  development  on  private  lands 
that  may  be  stimulated  by  the  Department’s  action  should  the  program  be 
implemented. 
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The  proposed  program  depends  on  industry  for  the  timing  of  commercial 
production.  It  is  not  possible,  therefore,  to  determine  the  exact  amount 
of  oil  that  is  to  be  expected  in  the  future.  For  planning  purposes,  how¬ 
ever,  it  is  necessary  to  determine  the  maximum  rate  of  development  that 
may  be  expected.  This  was  done  for  the  Department's  study  and  the 
estimates  are  quoted  as  follows: 

"Commercial  shale-oil  production,  under  the  most  optimistic 
estimate,  could  begin  about  1975  at  a  rate  of  about  18 
million  barrels  per  year  (50,000  barrels  per  day),  on  the 
basis  of  anticipated  technologic  progress.  The  first 
generation  technology  needed  for  this  rate  of  production 
would  be  improved  from  1976  to  1980.  This  development 
stage  will  be  reflected  by  only  small  increases  in  annual 
production  of  about  18  million  barrels  per  year  as  the  new 
technology  is  applied.  By  1980,  a  productive  capacity  of 
more  than  100  million  barrels  per  year  (300,000  barrels 
per  ddy)  could  be  established.  More  importantly,  the 
technology  probably  will  have  been  advanced  to  the  point 
where  large  incremental  increases  in  production  could  be 
achieved.  Also,  the  nucleus  of  people,  supporting  services, 
facilities,  and  experience  needed  for  this  expanded  effort 
will  have  been  established. 

After  1980,  the  second  generation  extraction-retorting  systems 
would  be  expected  to  permit  annual  additions  to  shale-oil 
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productive  capacity  of  about  37  to  73  million  barrels  per  year 
(100,000  to  200,000  barrels  per  day).  The  rate  at  which  oil 
shale  may  be  developed  provides  the  framework  within  which 
subsequent  calculations  of  the  capital  investments  that  will 
probably  be  required.  Seven  installations  with  a  cumulative 
capacity  of  400,000  barrels  per  day  are  assumed  to  be 
constructed  on  both  private  and  public  lands  in  the  period 
1973  to  1981.  In  the  period  1981  to  1985,  capacity  is 
assumed  to  grow  to  one  million  barrels  per  day. 

The  cumulative  six-plant  capacity  of  300,000  barrels  per 
day  by  1979  reflects  the  necessary  construction  and  evalua¬ 
tion  phase  of  this  new  technologic  development.  Second 
generation  technology  could  be  expected  to  be  available  by 
1980,  enabling  the  large  increases  in  capacity  from  surface 
processing  systems.  In-situ  retorting  may  also  be  advanced 
to  the  point  where  the  first  commercial  operation  could  be 
initiated.  By  1985,  cumulate  capacity  is  estimated  at  one 
million  barrels  per  day  from  both  private  and  public  lands. 

It  may  be  possible  to  accelerate  the  rate  of  shale  oil 
production  through  a  Federal  program  or  by  incentives  or 
subsidies  for  private  development.  Such  efforts,  however, 
would  not  be  expected  to  significantly  increase  shale-oil 
production  over  that  now  expected  due  to  the  long  lead  time 
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required  for  the  physical  development  of  this  resource." 

Substantial  production  probably  could  be  achieved  by  the  1980-1985 
period.  Before  then,  oil  shale  might  provide  an  energy  alternative  to 
a  limited  extent.  However,  since  development  is  now  only  in  the  pilot 
plant  stage,  oil  shale  probably  will  not  be  available  in  significant 
quantities  before  1980  due  to  a  combination  of  economic,  technical, 
and  environmental  reasons. 

ENVIRONMENTAL  IMPACT 

Impact  on  Land  Quality 

The  development  of  an  oil  shale  industry  would  require  roads, 
mining,  plant  sites,  waste  disposal  areas,  utility  and  pipeline 
corridors,  and  associated  services  during  the  productive  life  of  a 
lease.  These  activities  would  change  the  existing  pattern  of  land 
use,  alter  the  existing  topography,  and  affect  natural  vegetative 
cover  until  revegetation  operations  began.  Such  disturbances  would 
unavoidably  exist  throughout  the  life  of  operations,  but  would  be 
temporary  in  the  sense  that  restoration  of  surfaces  to  original  or 
improved  condition  would  be  required  before  site  abandonment.  Proper 
restoration  methods  could  minimize  scenic  impacts.  The  cumulative 
land  under  development  or  otherwise  not  usable  would  be  about  4,000 
acres  for  a  rate  of  production  of  200,000  barrels  per  day.  Land 
effects  will  vary  depending  on  the  mining  and  processing  systems 
that  may  be  used. 
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Waste  disposal  could  be  deposited  in  canyons  and  gullies,  which 
would  gradually  be  converted  into  flatter  areas.  Contouring  and 
revegetation  would  assist  in  restoring  scenic  attractiveness  and 
probably  reduce  erosion. 

Where  areas  to  be  developed  are  now  used  for  livestock  grazing, 
agriculture,  wildlife  habitat,  or  recreation,  some  unavoidable 
changes  in  land-use  patterns  would  result. 

Impacts  would  be  significant  in  local  areas,  but  less  for  the 
region  as  a  whole,  because  the  percentage  of  the  region’s  total 
surface  area  affected  by  development  (including  urbanization)  would 
be  relatively  small.  However,  the  semiremote  character  of  the  area 
would  be  modified  and  some  local  dislocations  would  unavoidably  occur. 

Impact  on  Water  Quality 

In  order  to  insure  dependable  supplies  of  water  from  the  Colorado 
River  or  its  tributaries,  dams  and  reservoirs  must  be  constructed 
or  water  purchased  from  existing  reservoirs. 

The  water  diverted  from  all  uses  would  have  an  unavoidable  impact 
on  regional  water  supplies.  Storage,  diversion,  and  net  consumption 
of  existing  water  resources  would  deplete  natural  stream  flow  and 
slightly  increase  the  salinity  concentration  of  the  Colorado  River. 

Other  salinity  influences  could  occur  from  accidental  releases, 
surface  water  runoff,  and  water  table  depression. 

During  the  period  between  disturbance  of  the  surface  and  revegetation, 
high-intensity  rains  could  cause  accelerated  soil  erosion  and  channel 
cutting  and  could  increase  sedimentation  in  the  stream  beds.  The 
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cumulative  impact  of  this  over  time  would  be  quantifiable  by  sediment 
measurements  of  the  major  rivers.  Water  discharged  into  the  streams 
could  add  to  the  erosion  factor  and  sediment  load. 

Drainage  courses  and  channels  would  probably  be  diverted  because 
of  mine  facilities  and  waste  disposal  areas.  The  quantity  of  impact 
depends  upon  the  type  and  intensity  of  mining  operations  and  control 
measures  used. 

As  oil  shale  development  proceeds,  increased  population  in  all 
areas  would  put  a  greatly  increased  sanitary  waste  load  on  regional 
water  supplies.  However,  treatment  and  disposal  facilities  can 
mitigate  adverse  effects. 

The  disturbance  of  ground  water  by  mining  operations,  or  by  water 
used  to  return  spent  shale  underground  for  disposal,  could  have  an 
adverse  effect  on  subsurface  water  quality,  groundwater  movement, 
water  levels,  spring  flow,  and  stream  flow.  Knowledge  of  aquifer 
characteristics,  head  relations,  and  chemical  quality  distribution 
in  the  aquifers  in  much  of  the  region  is  inadequate,  and  the  extent 
of  this  impact  cannot  be  quantified.  Specific  information  developed 
during  core  drilling,  close  monitoring  of  the  quality  of  ground  water, 
and  prompt  action  to  change  operations  detrimental  to  water  quality 
would  help  mitigate  adverse  effects. 

Impact  of  Air  Quality 

Proper  techniques  already  exist  to  adequately  control  emissions, 
including  particulates,  sulfur  oxides  and  nitrogen  oxides  potentially 
present  in  various  fuel  gases,  and  the  dusts  produced  in  mining  and 
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shale  disposal. 


It  is  expected  that  all  applicable  Federal  and  State  criteria  on 
acceptable  air  quality  standards  could  be  met.  Residual  concentrations 
of  sulfur  oxide,  on  the  basis  of  a  200,000  bbl/day  output,  would  total 
!  12  to  40  tons  per  day  depending  on  the  process.  Nitrogen  oxides  would 
total  17  to  23  tons  per  day.  Solid  particulates  in  gaseous  discharges 
to  the  atmosphere  would  be  small,  but  unavoidable,  at  the  present 
state  of  technology.  New  control  techniques  now  being  developed 
for  other  industrial  operations  could  be  incorporated  into  this 
industry.  Some  local  problems  with  temperature  inversion  may  be 
experienced,  the  significance  of  which  cannot  now  be  established.  The 
long-term  effect  of  industrialization  would  result  in  a  decline  in 
general  air  quality  of  the  region. 

The  local  noise  level  near  developed  sites  is  expected  to  increase, 
due  to  mining,  retorting,  and  other  processing  operations.  This  is  an 
unavoidable  adverse  consequence  of  increased  industrial  activity  in  a 
region  that  is  now  predominantly  a  semiwilderness  and  can  be  only 
partially  mitigated  by  noise  abatement  devices. 

Impact  on  Fish  and  Wildlife 

Construction  and  operation  would  have  varying  degrees  of  direct  and 
indirect  impacts  upon  fish  and  wildlife  and  their  habitat  in  the 
immediate  vicinity  of  the  plants  and  along  roads,  surface  facilities, 
and  pipelines.  Noise  and  associated  human  activities  accompanying 
construction  and  operation  would  have  a  new  effect  of  stress  and 
disturbance  on  normal  behavior  and  activity  patterns  of  wildlife.  Species 
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that  could  be  affected  by  such  disturbances  include  mountain  lion, 
bear,  elk,  mule  deer,  antelope,  bob  cats,  sage  grouse,  blue  grouse, 
and  migratory  birds.  Animal  species  such  as  mountain  lions,  elk,  and 
peregrine  and  prairie  falcons,  would  avoid  disturbed  areas,  which 
would  cause  them  to  lose  up  to  4,000  acres  of  habitat  per  year. 

Airstrips  and  increases  in  air  traffic  would  provide  some  source 
of  aerial  harassment  of  mule  deer,  wild  horses,  and  big  game,  the 
extent  of  which  would  be  dependent  upon  the  number  and  location  of 
airstrips  and  the  volume  of  air  traffic  that  would  be  involved. 

Wildlife  food  and  cover  values  of  lands  used  for  mining,  pipeline 
and  road  construction,  building,  etc.  would  be  at  least  temporarily 
lost.  The  permanence  of  such  losses  would  be  dependent  on  the  time 
required  for  and  success  of  reestablishing  useful  wildlife  food  and 
cover.  Such  habitat  loss  would  in  turn  result  in  lower  populations 
of  animals.  For  example,  removal  of  critical  winter  browse  would  result 

in  a  corresponding  reduction  in  mule  deer  numbers. 

Oil  shale  related  drying  of  surface  water  features,  such  as 
springs,  seeps,  and  small  streams,  would  change  the  natural  plant  and 
animal  complex  associated  with  each  particular  water  feature,  including 
the  related  distribution  of  game,  wild  horses,  and  cattle. 

Coverage  of  roadside  vegetation  with  vehicle-caused  dust  would 
constitute  a  minor,  but  chronic  problem,  since  such  vegetation  would 
lose  its  wildlife  food  value  until  washed  off  by  subsequent  rains. 

Unpredicted  or  uncontrollable  changes  in  the  quality  of  local 
surface  or  ground  water  would  result  in  accompanying  impacts  on 
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aquatic  fish  and  wildlife  populations  and  their  habitats.  In  the 
event  that  sediment,  leached  substances,  saline  groundwaters,  and 
toxic  materials  were  released  to  surface  waters  as  a  result  of  oil 
shale  operations,  adverse  impacts  would  be  imparted  to  aquatic 
plant  and  animals.  Unless  carefully  controlled,  such  discharge 
would  have  adverse  effects  on  aquatic  habitat  of  the  Colorado,  Green, 
and  White  Rivers  and  other  exposed  water  areas.  Adverse  impacts  would 
also  be  expected  in  exposed  aquatic  habitat  in  the  form  of  lowered 
biological  productivity  and  physical  covering  of  fish  spawning  and 
nursery  areas. 

Handling,  storage,  and  transmission,  including  feeder  pipelines, 
would  exhibit  some  small  losses  of  oil.  Spills  would  follow  natural 
drainage  features  and  released  oil  would  kill  trees,  shrubs,  and  other 
vegetation  with  which  it  came  into  contact.  Birds,  some  species  of 
both  land  and  water  mammals,  and  fish  and  other  aquatic  organisms  would 
be  adversely  affected  if  they  came  in  contact  with  the  oil. 

Urbanization  related  to  oil  shale  would  also  create  stress  on 
regional  wildlife  populations.  Reductions  in  surface  water  quality 
near  population  centers  as  a  result  of  sewage,  toxic  substances,  and 
siltation  would  adversely  affect  aquatic  organisms  and  their  habitat. 
Some  wildlife  would  be  displaced  by  buildings,  roads,  parking  lots,  etc 
Additional  wind  and  water  erosion  would  occur.  Increased  ground  vehicl 
traffic  would  result  in  more  frequent  road  kills  of  deer  and  other  game 
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Increased  hunting  pressure  would  cause  localized  adverse  impacts 
upon  wildlife  through  reduction  of  populations  of  some  species, 
including  a  few  already  scarce  species  such  as  the  brown  bear  and 
cougar.  Increased  harvest  of  mule  deer,  elk,  moose,  and  antelope 
would  require  regulation  to  avoid  undesirable  downward  population 
trends.  Both  development  and  associated  urbanization  would  aggrevate 
conditions  that  cause  some  species  to  be  classified  as  rare  and 
endangered.  Semiremote  hunting  and  fishing  qualities  would  be  lost. 

4.  Synthetic  Natural  Gas  and  Oil 

Through  hydrogenation  processes,  it  is  possible  to  convert 
coal  to  various  hydrocarbon  liquid  and  gaseous  substitutes  for  natural 
oil  and  gas.  Considerable  research  and  development  has  been  done 
and  further  R  &  D  is  being  conducted  by  the  Federal  Government  and 
private  industry.  While  many  individual  units  for  commercial  gas 
processes  have  been  tested,  there  are  presently  no  coal-to-liquid-gas  to 
oil  conversion  plants  in  operation  in  the  United  States. 

The  feasibility  of  producing  synthetic  natural  gas  and  oil  from  coal 
as  an  alternative  depends  upon  the  rates  at  which  technological  systems 
are  developed,  tested,  and  proved  economic  and  at  which  commercial  plants 
are  built.  While  it  is  clear  that  substantial  amounts  of  synthetic  fuels 
must  be  produced  from  coal  by  1985  to  1990,  the  state  of  the  technology 
permits  no  accurate  forecast. 

Natural  gas  can  also  be  synthesized  from  petroleum.  Such  gas  has 
been  produced  commercially  in  Europe,  and  some  25  plants  are  in  the 


VIII-56 


planning  stage  for  the  United  States.  While  the  gasification  of  oil  does 
not  add  to  overall  energy  supplies,  it  does  provide  an  additional  flexibil¬ 
ity  in  energy  form,  provided  the  oil  shortage  is  eased. 

Coal  Gasification 

Because  of  its  clean-burning  characteristics,  gas  is  the  preferred  fuel 
for  use  in  small  installations,  such  as  for  home  heating,  where  economics 
preclude  the  installation  of  pollution-control  equipment. 

In  the  event  of  limited  gas  supplies,  steam-electric  gas  powerplants 
will  probably  be  the  first  to  be  denied  the  use  of  pipeline-quality  gas. 

Coal  can  be  converted  to  a  clean,  low  BTU  gas  for  use  under  utility  boilers. 
Although  such  synthetic  gas  can  be  piped  short  distances,  it  will  be  more 
economical  to  use  it  near  the  gasification  plant. 

Although  used  successfully  in  other  countries,  no  coal  to  pipeline  gas 
process  has  yet  reached  commercial  application  in  the  United  States.  Sev¬ 
eral  companies  plan  to  construct  commercial  coal-gasification  plants  using 
the  Lurgi  process,  which  has  been  known  for  a  number  of  years  and  has  been 
applied  commercially  in  Europe.  The  earliest  date  for  production  from 
these  projects  is  1976.  Since  gas  produced  by  the  Lurgi  process  has  heat¬ 
ing  value  of  only  400-450  BTU/cf . ,  catalytic  methanation  is  required  to 
achieve  pipeline  quality  of  1,000  BTU/cf.  for  American  gas  utility  use. 

This  step  has  not  yet  been  commercially  demonstrated.  Further  steps  can 
yield  methanol  (alcohol)  which  can  be  added  to  gasoline  for  automobile  use, 
up  to  15%  without  engine  modification. 

The  Department  of  the  Interior  and  the  American  Gas  Association  are 
cooperating  in  the  accelerated  program  for  coal  gasification  announced 
by  President  Nixon  in  his  Clean  Energy  Message  of  June  4,  1971.  Two 
coal-gasification  pilot  plants  have  been  built  and  are  now  undergoing 
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shakedown  operation,  and  a  third  pilot  plant  has  been  authorized.  In 
each  of  the  plants,  a  unique  gasification  method  will  be  tried  in 
conjunction  with  different  systems  of  gas  cleanup  and  methanation  so 
that  a  final  process,  combining  the  best  features  of  the  individual 
processes,  can  be  chosen  by  the  summer  of  1975.  Construction  of  a 
demonstration  plant  is  expected  to  follow  so  that  a  large-scale  plant 
will  be  in  operation  by  1977. 

Research  over  a  period  of  15  years  by  the  Bureau  of  Mines  has 
culminated  in  the  development  of  the  "Synthane"  process.  In  June,  1971, 
a  contract  was  let  to  Lummus  for  design  of  a  pilot  plant;  a  contract  for 
construction  may  be  let  in  the  autumn  of  1972.  A  draft  environmental 
statement  (DES  72-3)  was  released  on  January  24,  1972.  Meanwhile,  a 
smaller  pilot  plant  will  be  operated  by  Hydrocarbon  Research,  Inc.,  under 
a  contract  with  the  Bureau.  The  Bureau  also  has  under  review  another 
coal-gasification  scheme,  termed  a  modified  Lurgi  process,  to  use 
strongly  coking  coals  for  making  a  clean  low-BTU  gas. 

Oil  Gasification 

Synthetic  'natural  gas  (SNG)  can  also  be  produced  from  petroleum 
feedstocks.  Processes  that  are  being  considered  include  thermal 
cracking  in  steam,  thermal  cracking  in  a  hydrogen-rich  atmosphere, 
catalytic  cracking  in  steam,  and  partial  oxidation. 

Currently,  much  attention  is  being  given  to  catalytic  rich 
processes  developed  by  the  British  Gas  Council.  Called  the  CRG 
(Catalytic  Rich  Gas) ,  it  can  gasify  a  wide  variety  of  hydrocarbon 
feedstocks,  though  attention  now  is  concentrated  on  naphtha  feedstocks. 
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About  25  SNG  projects,  using  naphtha  feedstocks,  have  been 
announced.  About  half  of  these  state  that  they  intend  to  operate  on 
imported  naphtha.  Estimated  costs  for  SNG  range  from  $1.25  to  $1.75 
per  MM  BTU. 

The  environmental  impacts  of  such  plants  are  expected  to  be  less 
than  those  of  comparable  coal-based  synthesis  plants  because  they  would 
be  free  of  ash  and  char  and  sulphur  oxides  and  particulates  discharge 
problems. 

Coal  Liquefaction 

Until  recently,  there  has  not  been  the  same  sense  of  urgency  with 
reference  to  the  conversion  of  coal  to  clean-burning  oil  as  exists 
for  pipeline  gas.  One  reason  is  that  imported  oil  has  been  available  at 
cheaper  prices  than  a  synthetic  crude.  Also,  environmental  restraints 
have  forced  some  electric  utilities  to  abandon  the  use  of  coal  or  to 
forego  its  use  in  new  plants.  The  supply  of  low-sulphur  coal  in  the 
East  is  limited,  additional  natural  gas  for  electric  utility  use  is 
not  now  available  to  householders  and  commercial  users,  and  electric 
utilities  may  soon  be  restricted  or  banned  from  using  natural  gas. 

Accordingly,  the  supply  problem  relating  to  oil  now  is  being  viewed 
in  a  more  urgent  context. 

The  Department  of  the  Interior  has  filed  a  Final  Environmental 
Statement  and  will  soon  erect  at  Fort  Lewis,  Washington,  a  Solvent- 
Refined  (SRC)  pilot  plant.  Consideration  is  now  being  given  to  the 
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conversion  of  Project  Gasoline  and  the  pilot  plant  at  Cresap,  West 
Virginia,  to  test  a  simplified  version  of  the  H-Coal  process,  and  a 
Bureau  of  Mines  coal  process  along  with  others. 

ENVIRONMENTAL  IMPACT 

Like  natural  gas,  synthetic  (also  called  substitute)  natural  gas 
and  oil  from  coal  are  clean-burning  fuels  because  the  sulphur  has 
been  reduced  to  very  low  values  and  no  particulate  matter  is  emitted 
at  the  point  of  combustion. 

Coal  gasification  and  liquefaction  share  the  same  environmental 
problems  as  use  of  coal  for  boiler  fuel.  These  begin  with  coal 
mining.  One  of  the  most  pressing  problems  is  air  pollution  from 
sulfur  content  of  coals. 

Impact  on  Air  Quality 

Plant  operation,  consisting  of  handling  and  transporting  the  coal 
to  the  process  and  converting  the  coal  to  gas  or  oil,  will  involve 
very  large  quantities  of  devolatilized  coal,  called  char,  which  will 
be  burned  in  boilers  to  generate  process  steam  and  power  or  gasified 
to  make  process  hydrogen.  Major  emissions  that  must  be  controlled 
are  sulphur  and  nitrogen  oxides  and  bottom  and  fly  ash  from  the 
plants  generating  process  steam  and  power.  Fly  ash  emission  boiler 
stacks  can  be  controlled,  and  furnace— bottom  ash  and  slag  are  handled 
routinely  without  environmental  problems.  However,  it  may  become 
desirable  to  locate  large  coal-conversion  plants  near  large  strip  mines, 
where  ash  and  slag  from  the  process  would  be  returned  to  the  open  cuts, 
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and  the  ground  restored  in  accordance  with  environmental  considerations. 
The  technology  for  controlling  sulphur  and  nitrogen  oxides  from  such 
plants  is  under  development. 

The  environmental  impacts  of  SNG  plants  using  naphtha  feedstock 
are  expected  to  be  less  than  those  of  comparable  coal-based  synthesis 
plants,  because  they  would  be  free  of  ash,  char,  sulphur  oxides,  and 
particulates  discharge  problems. 

] 

Impact  on  Water  Quality 

Plant  operation  involves  very  large  quantities  of  water  for  cooling 
and  scrubbing  gases.  The  discharge  of  contaminants  such  as  phenols, 
cresols,  benzene,  oil,  and  tars  must  be  controlled.  Process  waste 
solids  such  as  spent  dolomite  may  present  problems  of  surface  water 
contamination. 

Impact  on  Land  Quality 

Waste  solids  such  as  char,  granulated  extract,  and  powdered  sulfur 
must  be  disposed  of  at  approved  landfill  areas. 

5.  Onshore  Oil  and  Gas 

TECHNOLOGICAL  PROCESSES 

The  development  and  final  use  of  oil  and  gas  involves  a 
wide  range  of  operations.  The  oil  and  gas  must  be  found  in  a  natural 
underground  reservoir,  lifted  to  the  surface,  transported  to  refineries, 
refined  into  more  than  a  thousand  products,  and,  finally,  marketed  and 
distributed . 

The  first  phase  involves  the  location  of  petroleum  reservoirs,  which 
are  generally  found  in  porous  sedimentary  rocks.  Favorable  geologic 
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conditions  result  in  a  variety  of  traps  that  may  lead  to  the  concentre 
tion  of  oil  and  gas. 

Once  the  well  has  reached  a  depth  sufficient  to  have  penetrated  all 
fresh-water -producing  zones,  a  string  of  surface  casing  is  set  and 
cemented.  Surface  casing  prevents  the  drilling  operation  from 
contaminating  natural  underground  fresh  water  supplies  and  serves 
as  a  conductor  for  drill  stem  as  the  hole  is  extended. 

Following  the  setting  and  cementing  of  surface  casing,  three  or 
more  additional  strings  of  casing  may  be  placed  in  the  hole.  Multiple 
casing  strings  are  used  to  prevent  cave-ins,  which  might  result  in  loss 
of  the  hole,  to  shut  off  undesirable  high-pressure  water,  oil,  or  gas 
zones,  and  to  seal  off  zones  of  last  circulation  that  may  develop  as 
drilling  proceeds.  Successive  strings  of  casing  are  made  smaller  than 
the  surface  casing,  thereby  allowing  deep  casing  to  pass  through  the 

drill  string. 

Final  steps  in  the  pumping  procedure  involves  emplacing  a  string 
of  production  casing  with  perforations  for  pumping  in  the  pay  zone, 
installing  a  set  of  pipe  called  "tubing"  into  the  well  in  preparation 
for  pumping,  and  connecting  a  pumping  engine,  or  "Christmas  tree,"  into 
the  tubing  at  the  surface.  The  Christmas  tree  performs  the  function 
of  controlling  the  flow  from  a  well  where  the  underground  pressure  in 
the  producing  formation  is  high  enough  for  the  oil  to  flow  naturally. 

If  the  natural  pressure  at  the  level  of  the  reservoir  is  insufficient 
to  allow  the  well  to  flow  naturally,  a  pump  is  attached  to  the  lower 
end  of  the  tubing  to  force  oil  up  the  well.  Only  a  portion  of  the  oil 
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in  a  reservoir  is  recoverable  by  primary  producing  operations. 
Secondary  recovery  operations  increase  the  recoverable  percentage  of 
oil  in  place  by  injecting  gas  or  water  into  the  producing  zone,  a 
procedure  that  exerts  pressure  on  the  oil,  thereby  allowing  additional 
oil  and  gas  to  be  forced  up  the  well.  Once  oil  is  removed  from  the 
underground  reservoir,  it  is  stored  in  tanks  near  the  well  pending 
shipment  to  the  refinery. 

Through  the  range  of  oil  and  gas  activities,  safety  and  other 
performance  standards  are  specified  by  industry,  and  state  and 
Federal  agencies. 

Because  crude  oil  and  natural  gas  occur  under  similar  geologic 
conditions  and  often  in  the  same  reservoir  (one-fifth  of  the  proved 
reserves  of  natural  gas  are  associated  with  crude  oil) ,  the  technology 
associated  with  the  production  of  natural  gas  closely  parallels  that 
of  crude  oil.  However,  impurities  in  natural  gas  vary  from  those  in 
crude  oil  as  evidenced  by  the  following  list  of  nonhydrocarbon 
impurities  in  natural  gas:  helium,  nitrogen,  hydrogen  sulfide,  and 
carbon  dioxide. 

The  advent  of  the  use  of  modern  geophysical  prospecting  methods  in 
the  search  for  oil  and  gas  has  brought  about  a  marked  improvement  in 
the  success  ratio  in  petroleum  and  natural  gas  exploration.  In 
addition  to  improving  search  techniques,  significant  advances  have 
been  made  in  drilling  technology  and  in  the  automation  of  all  phases 
of  the  development  and  production  process.  Advancements  have  been 
particularly  noteworthy  in  the  areas  of  fluid  injections,  artificial 
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fracturing  of  low-permeable  oil  formation,  and  of  in-situ  combustion. 
Significant  improvements  have  also  been  made  in  production  methods 
and  equipment. 

Concerning  transportation  of  hydrocarbons,  recent  technological 
developments  have  resulted  in  decreasing  cost  levels.  Of  particular 
significance  has  been  the  installation  of  highly  automated,  large- 
diameter,  thin-walled  (high-strength^-steel)  pipeline  systems,  as 
well  as  better  protective  coatings  and  insulation. 

Technological  advances  in  the  refining  phase  of  petroleum  production 
have  mainly  come  about  through  an  increase  in  the  use  of  computers.  Com¬ 
plementing  the  increasing  trend  toward  automation,  recent  advances 
in  the  technology  of  petroleum  refining  have  resulted  in  increased 
production,  reduced  operating  costs,  and  improved  quality  control. 
RESOURCE  BASE 

Oil  and  gas  reserves  are  located  in  many  areas  of  the  United  States, 
but  the  largest  reserves  are  found  in  the  midcontinental  and  Gulf 
Coast  regions. 

The  following  table  shows  the  Geological  Survey's  latest  calculations 
of  proved  onshore  oil  and  gas  reserves.  Table  54  also  presents  the 
Survey's  estimate  of  recoverable  resources. 
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Table  54  —  U.S.  Onshore  Oil  and  Gas  Reserves  and  Resources 

(Oil  1/  in  billions  of  barrels;  gas  in  trillions  of  cubic  feet) 


Proved 

Reserves 

Recoverable 

Resources  2/ 

Oil 

Gas 

Oil 

Gas 

Public  lands 

3.0 

14.0 

250.0  1 

,153.0 

Nonpublic  lands 

38.3 

237.6 

16.0 

61.0 

Total  41.3  251.6  266.0  1,214.0 

1/  Includes  natural  gas  liquids. 

2V  Does  not  include  proved  reserves. 

Alaskan  Oil  and  Gas  Reserves 

The  Prudhoe  Bay  field  currently  is  estimated  to  contain  24  billion 
barrels  of  oil  in  place.  At  an  estimated  recovery  rate  of  40  percent, 
the  current  proved  recoverable  reserves  of  the  field  are  9.6  billion 
barrels  of  crude  oil  (American  Gas  Association,  1971)  .  These  reserves 
alone  make  the  Prudhoe  Bay  field  the  largest  ever  discovered  on  the 
North  American  continent.  Nevertheless,  the  9 . 6-'billion-barrel 
estimate  may  be  a  conservative  indication  of  the  crude  oil  potential 
of  the  field  and  the  Arctic  Slope  province. 

The  current  reserve  estimate  for  the  Prudhoe  Bay  field  is  for 
unextended  pools  and  assumes  primary  recovery  only.  With  further 
developmental  drilling  and  application  of  secondary  recovery  techniques, 
it  is  likely  that  at  least  20  billion  barrels  of  crude  oil  will 
eventually  be  recovered  from  the  Prudhoe  Bay  field.  This  would  make 
it  the  fifth  largest  oil  field  ever  discovered  in  the  world. 
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The  Prudhoe  field  has  large  reserves  of  natural  gas  dissolved  in 
or  associated  with  its  crude  oil  reserves.  Recoverable  gas  reserves 
in  the  field  were  estimated  to  be  26  trillion  cubic  feet  as  of  the  end 
of  1970.  An  average  of  750  cubic  feet  of  dissolved  gas  per  barrel  for 
the  proved  oil  reserves  of  9.6  billion  barrels  would  indicate  reserves 
of  approximately  7  trillion  cubic  feet  of  dissolved  gas  and  19 
trillion  cubic  feet  of  associated  gas.  These  reserves,  which,  like 
the  crude  oil  reserves  of  the  Prudhoe  Bay  field,  are  subject  to 
extension  and  revision,  constituted  8.9  percent  of  recoverable  U.S. 
natural  gas  reserves  at  the  end  of  1970.  They  also  make  the  Prudhoe 
Bay  field  the  13th  largest  gas  field  ever  discovered  in  the  world. 

The  estimated  reserves  of  the  Prudhoe  Bay  field  do  not  exhaust 
the  oil  and  gas  potential  of  the  Arctic  Slope  province  in  Alaska. 

The  Prudhoe  Bay  field  is  located  in  the  Colville  Basin.  Geologically, 
this  basin  is  classified  as  an  intermediate  crustal  type  (i.e.,  its 
underlying  crust  is  intermediate  to  that  beneath  continents  and  that 
beneath  oceans) ,  the  basin  itself  being  extracontinental  (located  on  the 
margin  of  a  continent)  and  sloping  downward  into  a  small  ocean  basin. 
Extracontinental,  downward  warping  basins  are  among  the  richest  sources 
of  oil  and  gas  in  the  world.  Examples  of  such  basins  include  the 
Arabian  platform  and  Iranian  basin  (Persian  Gulf) ,  the  East  Texas  basin, 
and  the  Tampico  embayment  (Mexico) .  Over  half  of  the  119  known  oil 
fields  with  at  least  one  billion  barrels  of  recoverable  reserves  are 
found  in  the  10  known  basins  of  this  type  (Halbouty,  1968). 
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The  ultimate  potential  of  the  onshore  area  in  the  Arctic  Slope 
province  is  uncertain.  The  platform  along  the  Arctic  Coast  gives 
considerable  geologic  indications  of  being  very  favorable  for  both  oil 
and  gas  (Gryc,  1971).  Comparison  with  the  history  of  similar  basins 
indicates  a  high  probability  of  further  discoveries  of  varying  size. 
Professional  estimates  of  ultimate  recovery  for  the  province  range 
from  30  to  50  billion  barrels  (Schurr  and  Homan,  1971).  The  Prudhoe 
Bay  field  alone  is  likely  to  supply  20  billion  barrels  of  crude  oil. 
Considerably  higher  estimates  than  these  have  been  made,  but  the 
geologic  evidence  for  them  is  lacking. 

Similarly,  the  natural  gas  prospects  of  the  North  Slope  are  not 
limited  to  the  Prudhoe  Bay  field.  Several  gas  fields  were  discovered 
in  the  1940’s  and  1950 ’s  on  NPR-4,  the  largest  of  which  was  the  Gubik 
field  with  300  billion  cubic  feet  of  reserves.  Geologic  investigations 
of  other  parts  of  the  North  Slope  have  indicated  a  favorable  potential 
for  future  gas  discoveries  within  them  as  well. 

ECONOMIC  CONSIDERATIONS 

Prices  and  Costs 

An  overview  of  the  major  factors  historically  affecting  domestic  oil 
and  gas  cost-price  relationships  is  provided  in  the  National  Petroleum 
Council  report  entitled  "Factors  Affecting  U.S.  Exploration,  Development, 
and  Production,  1946-1965."  Highlights  of  that  presentation  include  (1) 
Federal  and  State  policies  with  respect  to  abatement  of  environmental  pol 
lution,  leasing  of  Federal  and  State  lands,  taxes,  and  production  regula¬ 
tions  including  well  spacing,  prorationing  of  production,  and  unitization 
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of  properties;  (2)  the  changing  behavior  of  price  relative  to  cost 
factors  such  as  wage  rates,  and  payments  for  oil  field  materials  and 
machinery;  (3)  the  decrease  in  many  areas  of  geological  opportunities 
to  make  profitable  discoveries,  especially  the  older  shallow  areas, 
and  the  shift  to  the  more  expensive  operating  areas  of  Alaska  and  deep 
N inland  areas;  (4)  the  changing  structure  of  the  industry,  which  is  evident 
in  the  decline  in  small  companies  and  increasing  concentration  of 
operations  among  the  large  integrated  companies;  and  (5)  a  decreasing 
proportion  of  total  industry’s  revenue  from  oil  and  gas  production 

spent  on  domestic  exploration  and  drilling. 

Economic  factors  governing  the  level  of  crude  oil  prices  at  the 
wellhead  are  established  for  areas  and  fields  on  the  basis  of  oil 
and  gas  quality  and  type,  market  supply-demand  relationships,  the 
competitive  relationship  of  oil  as  delivered  to  refineries  compared 

with  oil  from  other  fields,  and  other  factors. 

The  1971  average  wellhead  price  of  crude  oil  in  the  U.S.  was  $3.87 
per  barrel,  with  the  price  of  natural  gas  posting  at  18. 2q  per  thousand 
cubic  feet.  In  1971,  the  gross  value  of  revenues  from  the  production 
of  petroleum  totalled  over  $13  billion;  the  gross  value  of  natural 
gas  totalled  about  $4  billion. 

A  significant  reversal  in  the  trend  for  petroleum  prices  occurred 
after  1957.  This  was  brought  about  by  a  combination  of  factors,  some 
of  which  were  (1)  a  decrease  in  the  growth  rate  of  petroleum  demand 
following  the  initial  rapid  rise  of  petroleum  in  the  energy  market 
at  the  expense  of  coal,  (2)  growth  in  the  productive  capacity  of 
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unused  crude  oil  following  the  drilling  of  many  new  wells,  (3) 
increasing  competition  from  low-cost  foreign  oil,  (4)  technological 
advancement  and  improved  operating  efficiency,  (5)  the  rapid  growth  in 
consumption  of  natural  gas  and  natural  gas  liquids,  and  (6)  processing 
gain  in  refineries. 

Because  of  the  general  industry  attitude  concerning  the 
confidentiality  of  cost  data,  coupled  with  the  physical  properties 
oil,  the  environment  in  which  it  is  found,  and  the  manner  in 
which  it  is  produced,  projection  of  the  cost  for  finding  and  producing 
oil  is  subject  to  considerable  uncertainty.  Further  complicating 
the  determination  of  oil  and  gas  costs  is  the  association  of  oil 

i 

and  gas  operations.  Industry  cost  data  which  is  available  includes 
the  Joint  Association  Survey  of  costs  incurred  in  drilling  and  equipping 
wells  and  other  yearly  costs  of  the  finding,  developing,  and  producing 
of  oil  and  gas.  One  study  has  indicated  that  the  costs  of  finding 
and  producing  oil  and  gas  in  the  continental  United  States  excluding 
offshore  in  the  Gulf  of  Mexico  and  onshore  South  Louisiana  is  about 
$1. 84/barrel  (U.S.D.I.,  Bureau  of  Land  Management,  1970). 

Industry  Structure 

In  the  United  States  all  phases  of  the  development  and  use  of 
petroleum  and  natural  gas  are  performed  by  private  companies,  both 
large  and  small.  The  primary  operations  performed  by  these  corporations 
include  the  search  for  and  production  of  petroleum,  the  transportation 
of  petroleum  from  producing  fields  to  distributors,  and  the  distribution 
of  petroleum  to  consumers. 
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Firms  in  the  petroleum  industry  exhibit  varying  degrees  of  vertical 
integration,  as  they  perform  from  a  single  to  all  of  the  mentioned 
phases.  Often  subsidiary  companies  are  formed  to  undertake  supporting 

functions. 

Major  companies  operate  throughout  the  United  States  but  predominate 
in  areas  requiring  large  investments  for  drilling  and  producing 
operations.  Petroleum  located  in  mature  producing  areas  is  frequently 
produced  by  small  independents  and  individuals.  Recently,  many  majors 
and  large  independents  have  expanded  their  operations  into  other 
energy  resource  fields,  petrochemical  manufacture,  and  other  business 

areas . 

The  petrochemical  industry  is  the  Nation’s  third  largest  industry, 
following  agriculture  and  public  utilities.  The  natural  gas  industry 
is  the  Nation’s  sixth  largest  industry.  The  petrochemical  industry 
is  dominated  by  ten  major  companies,  and  the  natural  gas  industry,  by 
five  major  ones.  Because  natural  gas  occurs  in  association  with 
petroleum,  these  commodities  are  often  produced  jointly. 

Petroleum  refineries  are  situated  near  producing  areas,  water 
transportation  facilities,  or  large  market  areas.  As  of  1969,  20 
companies  controlled  80  percent  of  the  264  refineries  in  the  United 
States.  In  the  natural  gas  industry,  90  percent  of  interstate  sales 
were  made  by  10  percent  of  the  producers. 

Transportation 

Pipelines  and  water  carriers,  including  tankers  and  barges,  are 
the  primary  modes  of  transport  for  the  crude  oil  produced  in  the 
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United  States.  Pipelines  alone  account  for  nearly  three-fourths  of 
the  movement  of  crude  oil  and  all  but  a  negligible  fraction  of  the 
distribution  of  natural  gas.  So  important  are  pipelines  to  the  natural 
gas  industry  that  recent  increases  in  the  production  of  natural  gas 
can  be  attributed  largely  to  major  extensions  of  trunk  pipelines. 
Successes  in  pipeline  technology,  including  the  development  of  high- 
quality  pipeline  steel,  welding  processes,  and  trenching  machines 
and  efficient  compressors  have  played  a  significant  role  in  spurring 
the  growth  of  pipeline  systems.  Surface  tank  trucks  are  used  to 
transport  crude  oil  over  short  distances,  with  railroad  tank  cars 
reserved  for  the  transport  of  higher  value  specialty  products.  Trucks 
in  recent  years  have  occupied  a  larger  percentage  of  the  transportation 
mix  for  refined  products. 

The  domestic  cost  of  transporting  crude  oil  to  the  refinery  may 
amount  to  as  much  as  50  to  60  percent  of  the  delivered  cost  of  oil. 
Costs  for  various  types  of  petroleum  transportation,  including 
both  short  and  long  hauls  are  compared  in  table  55. 

Table  55  -  Petroleum  Transportation  Costs 


Type  of  Tr anspor tat ion 


Mills  Per-Ton-Mile 


Tanker 


1.0-20 


Barge 


1.5-60 


Pipeline 


1.7-60 


Tank  car 


20-70 


Tank  truck 


30-50 
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It  is  evident  from  table  _  that  transportation  costs  bear  an 

inverse  relationship  to  the  size  of  the  mode  of  transport  and,  in 
the  case  of  trucks,  to  the  density  of  population.  Conversely,  lower 
costs  reflect  longer  hauls  and  the  use  of  large  capacity  carriers. 
Economics  in  the  transportation  of  petroleum  products  have  been 
achieved  through  increases  in  the  scale  of  operations,  greater  use  of 
automation,  and  better  design  and  quality  of  materials. 

Transportation  of  Alaskan  Oil 

Under  the  Trans-Alaska  Pipeline  proposal,  all  of  the  North  Slope 
oil  to  be  transported  by  that  line  would  be  delivered  to  and  consumed 
in  the  West  Coast  (PAD  V)  within  the  first  few  years  after  full 
operation. 

Deliveries  of  oil  from  other  fields  and  by  other  transportation 
facilities  are  too  remote  and  too  conjectural  for  meaningful  considera¬ 
tion  in  current  planning. 

Given  the  large  size  of  the  Arctic  gas  reserves  and  the  projected 
shortage  in  other  sources  of  domestic  supply,  there  is  high  probability 
that  this  gas  will  be  developed.  Three  different  consortia  have  made 
proposals  for  gas  pipelines  down  the  Mackenzie  Valley  to  these 
potential  markets.  However,  many  major  uncertainties  remain.  For 
example,  at  this  time  industry  experts  differ  in  their  opinions  about 
how  soon  the  gas  caps  in  the  Prudhoe  Bay  field  can  be  tapped. 

Assuming  750  cubic  feet  per  day  of  dissolved  gas  would  be  produced 
when  oil  production  reaches  a  level  of  2.0  million  barrels  per  day, 
the  additional  gas  required  to  meet  the  full  pipeline  capacity  would 
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have  to  come  from  the  gas  caps.  The  issue  may  not  be  fully  resolved 
until  several  years  after  oil  production  begins,  at  which  time  data 
! on  the  effects  of  production  of  associated  gas  on  the  production  of  oil 
will  be  available.  It  is  likely  that  a  gas  pipeline  to  the  Midwest  and 
lower  Canada  will  ultimately  transport  gas  from  both  the  North  Slope  and 
the  Mackenzie  Delta  region. 

ENVIRONMENTAL  IMPACT 

Impact  on  Air  Quality 

The  impact  of  additional  petroleum  production  on  air  quality  stems 
principally  from  the  emission  of  particulates  into  the  atmosphere. 

Air  quality  in  immediate  areas  of  development  will  be  reduced 
somewhat  because  of  removal  of  ground  cover,  vehicle  traffic,  and 
occasional  equipment  failure  or  blowouts.  Such  reduction  in  air 
quality  is  generally  of  a  temporary  nature  and  has  a  short-term  effect. 

Vapor  venting  from  storage  tanks  and  vessels  and  the  burning  of 
waste  petroleum  and  chemical  products,  especially  those  containing 
some  sulphur  compounds,  could  result  in  increase  of  particulates 
in  the  atmosphere  and  objectionable  odors. 

It  is  highly  unlikely  that  air  quality  reductions  from  operations 
associated  with  increased  petroleum  production  would  significantly 
alter  conditions  affecting  the  growth  of  flora.  After  termination  of 
operations,  a  reversion  toward  original  conditions  would  be  expected. 

Impact  on  Land  Quality 

The  modification  of  land  form  necessary  for  petroleum  production 
results  in  varying  degrees  of  environmental  impacts  on  the  physical 

VIII-73 
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and  chemical  land  characteristics,  biological  conditions,  cultural 

factors,  and  ecological  relationships. 

Depending  upon  the  terrain  and  local  conditions,  access  to  the 
land  is  normally  from  existing  road  networks,  extensions  of  these 
roads,  and  expansion  of  trails.  For  initial  exploratory  work, 
minimum  alterations  are  made  in  roadway  systems.  After  decisions  are 
made  to  drill  in  a  given  area,  an  improved  road  system  is  required 
for  the  transportation  of  heavy  loads.  The  drilling  site  must  be 
cleared  of  vegetation  that  might  present  obstacles.  Once  production 
has  been  established,  newly  constructed  roads  are  normally  upgraded. 
Environmental  impact  results  from  removal  of  topsoil  and  surface 
vegetation  to  establish  right-of-way  corridors  and  location  sites 
and  alteration  of  drainage  patterns  and  watershed  cover  during  these 

road-building  and  maintenance  operations. 

In  the  construction  of  roadways,  surface  vegetation  is  removed  and 
drainage  patterns  are  modified.  As  a  result,  erosion  occurs, 
resulting  in  changes  in  landform.  Trees,  shrubs,  grass,  and  crops 
may  also  be  subjected  to  indirect  effects  by  modifications  of  drainage 
patterns.  Soil  erosion  and  siltation  can  have  both  direct  and  indirect 
impact  upon  the  normal  behavior  and  activity  patterns  of  wildlife. 

Small  animals  and  birds  may  not  be  significantly  affected,  although  their 
number  in  the  immediate  vicinity  of  the  operations  might  decrease  in 
proportion  to  disturbances  and  lost  habitats.  The  habitat  may  be 
altered  beyond  the  life  of  the  producing  and  transporting  operations. 
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Land  use  and  recreation  activities  may  also  be  disrupted  during 
drilling,  producing,  and  transportation  operations.  Esthetic  and 
human- interest  factors  are  affected  for  periods  of  time  beyond  the 
termination  of  operations.  Scenic  views  and  vistas,  wilderness 
qualities,  and  physical  features  in  some  localities  could  undergo 
alterations  that  could  be  considered  permanent.  Population  density, 
employment,  and  cultural  lifestyles  would  change  because  of  drilling, 
production,  and  transportation  activities.  The  change  would  be 
long  term  and  not  necessarily  detrimental  and  would  directly  affect 
access,  utility  networks,  waste  disposal,  and  creation  of  additional 
corridors . 

Perhaps  the  worst  environmental  impact  from  oil  and  gas  operations 
results  from  oil,  chemicals,  brine,  or  waste  material  pollution.  This 
pollution  can  result  from  spills,  leaks,  blowouts,  human  errors,  or 
equipment  failure.  Although  care  is  exercised  to  prevent  land 
pollution,  there  are  no  fail-safe  methods  to  protect  the  environment 
completely. 

Land  pollution,  primarily  from  salt  water  and  accidental  oil 
spills,  can  result  in  soil  sterilization  that  could  be  of  a  long-term 
nature  and  affect  not  only  the  topsoil  but  also  underground  water 
quality.  Native  vegetation  and  crops  can  be  adversely  affected  for 
both  the  short  and  long  term,  depending  upon  the  volume  and  toxicity 
of  the  pollutant,  resistance  of  the  flora,  and  the  techniques  and 
technology  employed.  Alterations  of  the  flora  in  turn  affect  the 
habitat  of  birds  and  animals.  Depending  on  the  degree  of  pollution, 
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land  uses  such  a:  agriculture,  grazing,  forestry,  and  wilderness 
can  be  altered  for  varying  periods  of  time.  In  some  cases,  large 
pollutant  concentration  could  be  sufficient  to  kill  vegetation,  trees, 
or  crops  and  disrupt  wilderness  areas  for  long  times.  Recreation 
in  areas  subjected  to  large  pollutant  concentrations  can  also  be  altered 

for  long  periods  of  time. 

Depending  on  local  conditions,  esthetics  such  as  scenic  views  and 
vistas,  wilderness  qualities,  unique  ecosystems,  or  historical  sites 
and  objects  may  be  altered.  The  degree  of  alterations  would  be 
dependent  on  the  degree  of  pollutant  introduction  and  local  conditions. 
Disruption  of  ecological  relationships,  such  as  food  chains,  and  the 
salinization  of  soil  and  water  resources  could  result  from  pollutant 
contamination.  The  degree  of  contamination  has  a  bearing  upon  the 

length  of  the  environmental  impact. 

In  exploring  and  laying  pipe,  any  spills  that'  occur  normally 
would  be  small.  Major  spills  could  occur  in  drilling,  production, 
and  in  the  movement  of  petroleum  liquids  by  marine  transportation.  The 
Federal  Water  Quality  Administration  (EPA)  estimates  that  10,000  oil 
spills  a  year  occur,  of  which  2,500  are  ground  spills.  Most  ground 
spills  cause  little  ground  pollution.  According  to  the  1970  report 
of  the  Office  of  Pipeline  Safety  (Department  of  Transportation)  on 
spill  incidents,  there  was  a  total  of  347  liquid  pipeline  accidents. 

In  those  accidents,  spills  averaged  approximately  1,780  barrels  of 
crude  oil.  Principal  cause  of  over  50  percent  of  accidents  was 
corrosion.  Many  onshore  pipelines  are  old,  dating  back  to  1920  s, 
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before  techniques  for  protection  against  corrosion  became  widely  used. 
Continued  accidents  can  be  expected  from  these  lines.  With  the  development 
and  expanded  use  of  cathodic  protection  of  pipelines,  fewer  accidents  in 
new  lines  would  be  expected,  but  accidents  from  oil  lines  will  continue 
to  be  of  concern. 

Impact  on  Water  Quality 

The  construction  of  roads  for  access  into  prospective  petroleum- 
producing  areas  could  affect  water  quality  by  disturbing  drainage 
patterns  and  causing  erosion.  The  dredging  of  canals  could  result  in 
increased  turbidity  and  resuspension  of  bottom  sediments  as  well  as 
saltwater  intrusions. 

Turbidity  is  considered  to  be  a  short-term  disturbance  but  may  affect 
local  flora  and  fauna.  Siltation  of  water  reservoirs  and  estuaries  has 
long-range  environmental  impacts  because  the  shape  and  size  of  the  water 
basin  is  altered.  This  can  have  an  adverse  impact  on  flora,  recreation 
activities,  and  esthetic  qualities  and  perhaps  disturb  ecological  food 
chain  relationships. 

One  of  the  major  environmental  risks  of  petroleum  production  opera¬ 
tions  is  the  entry  of  foreign  substances  such  as  oil,  chemicals,  brine, 
and  waste  materials  into  the  water  cycle.  Spills  or  leaks  releasing  these 
substances  result  from  human  error,  corrosion  of  pipelines  and  vessels, 
ruptures  or  mechanical  failures,  burning  pits,  open  ditches,  and  blowouts. 

Large  amounts  of  saltwater  may  accompany  oil  production  as  oil  fields 
age.  Such  water  can  create  pollution  problems  from  producing  wells  on 
land  or  freshwater-covered  areas.  According  to  a  study  of  the  Interstate 
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Oil  Compact  Commission  (IOCC) ,  up  to  25  million  barrels  of  saltwater  are 

produced  daily  from  the  Nation  s  oil  wells. 

Proper  disposal  of  produced  brines  has  been  and  continues  to  be  of 
major  concern  to  producing  operators  and  regulatory  agencies.  Subsurface 
disposal  is  strictly  regulated  by  some  state  conservation  agencies,  and 
disposal  of  saltwater  is  not  permitted  in  freshwater  streams. 

The  introduction  of  oil  or  brine  into  water  cycles  can  adversely 
affect  vegetation  and  aquatic  plants,  birds,  land  animals,  and  fish.  Shel¬ 
tered  lagoons  and  estuaries  impose  natural  dispersal  restrictions  on  oil 
spills,  causing  the  oil  to  remain  trapped  or  concentrated  in  such  areas  for 
long  periods.  Major  reductions  in  water  quality  that  significantly  dis¬ 
rupt  the  food  chains  by  bays,  lagoons,  and  estuaries  could  have  long-term 

environmental  effects. 

6.  Hydroelectric  Power 

Conventional  hydroelectric  developments  convert  the  energy  of 
natural  or  regulated  streamflows  falling  through  heads  created  by  dammed 
waterways  to  produce  electric  power.  Plants  are  classified  as  run-of— river 
or  storage  projects,  depending  on  the  way  in  which  available  streamflow  is 
utilized.  In  conventional  plants,  water  comes  to  the  plant  as  a  result  of 
natural  means. 

Pumped  storage  projects  generate  electric  power  by  releasing  water  fro 
an  upper  to  a  lower  storage  pool  and  then  pumping  the  water  back  to  the 
upper  pool  for  repeated  use.  During  off-peak  hours  when  project  capacity 
is  not  required  by  the  system,  water  is  pumped  to  the  upper  pool  using 
energy  generated  by  other  sources,  usually  by  large  modern  stream-electric 
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units.  A  pumped  storage  project  consumes  more  energy  than  it  generates. 

Its  economic  advantage  comes  from  converting  low-cost,  low— value  off-peak 
energy  to  high-value  peak  capacity  and  energy  and  from  the  highly  flexible 
peaking  power  it  makes  available.  Pumped  storage  projects  may  be  designed 
exclusively  as  pumped  storage  or  may  be  included  in  the  design  of  a  con¬ 
ventional  hydroelectric  installation. 

The  total  conventional  hydroelectric  power  potential  of  48  contiguous 
states  at  both  developed  and  undeveloped  sites  is  estimated  to  be  about 
146,000  MW  of  capacity  able  to  produce  about  530  million  MW-hours  of  electric 
energy  annually.  Of  this  total,  94,000  MW  and  274  million  MW-hours  remained 
undeveloped  as  of  December,  1970.  Although  most  available  sites  for  eco¬ 
nomical  production  of  hydroelectric  energy  have  been  developed,  some  addi¬ 
tional  capacity  will  be  provided  by  new  sites  or  expansion  of  existing  plants. 
Use  of  hydroelectric  power  to  service  peak  loads  enhances  project  benefits, 
permitting  consideration  of  possibilities  that  formerly  were  marginal  or 
uneconomic  under  higher  capacity  factor  standards.  Multipurpose  benefits 
such  as  recreation,  water  supply,  fish  and  wildlife  enhancement,  and  flood 
control  justify  projects  that  would  otherwise  be  uneconomic  for  a  single 
purpose. 

The  availability  of  pumped  storage  sites  largely  depends  on  topography, 
which  has  to  allow  development  of  a  high  head  between  two  reservoirs  in 
the  same  area.  In  many  parts  of  the  country,  there  are  virtually  unlimited 
physical  opportunities  for  developing  pumped  storage  projects.  However, 
only  a  limited  number  of  sites  have  been  investigated. 
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ENVIRONMENTAL  IMPACT 

Impact  on  Air  Quality 

Construction  activity  increases  the  dust  in  the  air.  However,  operation 
of  the  hydroelectric  powerplant  produces  no  air  pollution,  radioactivity, 

or  waste  heat. 

Impact  on  Water  Quality 

Construction  often  results  in  temporary  increases  in  stream  turbidity. 
The  newly  filled  reservoir  usually  has  a  low  dissolved  oxygen  content. 
Reservoirs  concentrate  salt  due  to  evaporation. 

Impact  on  Land  Quality 

Construction  of  a  hydroelectric  dam  represents  an  irretrievable  commit¬ 
ment  of  the  land  resources  beneath  the  dam  and  lake.  Inundation  of  the 
land  eliminates  wildlife  habitat  and  precludes  other  uses  such  as  agricul¬ 
ture,  mining,  and  free-flowing  river  recreation.  Some  increase  in  erosion 
during  construction  and  operation  will  occur. 

Impact  on  Fish  and  Wildlife 

Fish  and  wildlife  habitat  may  be  significantly  changed.  The  repro¬ 
ductive  habitats  of  anadromous  fish  may  be  severely  altered  by  dam  construc¬ 
tion,  unless  elaborate  provision  is  made  for  fish  ladders  or  other  means 
to  provide  safe  fish  passage.  Significant  mortalities  of  resident  and 
anadromous  fish  in  rivers  servicing  hydroelectric  dams  can  be  caused  by 
gas-bubble  disease  resulting  from  exposure  to  water  supersaturated  with 
nitrogen.  Nitrogen  supersaturation  results  at  a  dam  when  excess  river 
flow  must  be  passed  over  the  spillway. 
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Survival  studies  conducted  in  1971  indicate  that  high  nitrogen  levels 
in  the  Columbia  and  Snake  Rivers  pose  a  serious  threat  to  the  future  of 
the  salmon  and  steelhead  resources  of  the  region  (Power  Planning  Committee, 
Pacific  Northwest  River  Basins  Commission,  1971).  Under  present  plans  to 
expand  the  Columbia  River  Basin  hydroelectric  system  through  1980,  the 
volume  of  spills  at  the  various  projects  will  be  reduced.  However,  without 
additional  control  measures,  the  reduction  in  volume  of  spills  will  not  be 
great  enough  to  reduce  nitrogen  supersaturation  to  levels  considered  safe 
for  fish  during  years  of  average  or  higher  flows. 

The  Corps  of  Engineers  is  actively  engaged  in  studying  and  testing 
several  approaches  to  the  solution  of  the  nitrogen  problem.  Efforts  have 
been  concentrated  on  manipulation  of  storage,  full  use  of  generating  units, 
slotted  intake  gates,  collection  and  transportation  of  downstream  migrants, 
and  spillway  modifications. 

7 .  Nuclear  Power 

Most  of  the  currently  operating  and  planned  nuclear  plants 
utilize  light-water  reactors.  In  such  reactors,  the  heat  energy  created 
in  nuclear  fission  is  removed  by  the  circulation  of  water  through  the  fuel 
core  to  generate  steam  to  turn  turbine  generators  to  produce  electricity. 
Four  high-temperature,  gas-cooled  reactors  are  also  completed  or  on  order. 
These  use  helium  circulating  through  the  fuel  core  to  boil  water  for 
steam  to  turn  the  turbine  generators.  These  reactors  are  all  of  the  burner 
type,  which  utilize  less  than  2  percent  of  the  available  energy  from  the 
uranium  which  they  burn.  Breeder  type  of  reactors,  which  produce  more 
nuclear  fuel  than  they  consume,  such  as  the  liquid -metal  fast  breeder,  are 
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not  expected  to  be  available  for  commercial  use  until  the  mid-1980's. 

Breeder  reactors  could  use  more  than  60  percent  of  the  total  energy 
from  uranium.  Thermonuclear  fusion  reactors  are  not  expected  to  be  a 
commercial  reality  before  the  year  2000. 

The  use  of  nuclear  power  as  a  commercial  electrical  energy  source  is 
expected  to  increase  considerably  in  the  next  15  years.  Installed  capa¬ 
city  is  currently  12,000  MW.  This  is  projected  to  increase  to  46,000  - 
61,000  MW  by  1975,  120,000  -  139,000  MW  by  1980,  and  198,000  -  286,000  MW 
by  1985.  The  variance  in  these  estimates  is  due  partly  to  licensing  de¬ 
lays  because  of  concern  over  environmental  effects. 

To  date,  operating  experience  has  been  limited  to  relatively  small 
plants.  Almost  all  of  the  reactors  in  operation  today  are  of  the  thermal 
type,  but  considerable  effort  is  being  directed  toward  developing  fast 
reactors,  which  use  more  of  the  energy  of  the  fuel  material.  Highest 
priority  is  now  being  placed  on  the  development  of  the  liquid-metal  fast- 
breeder  reactor.  The  first  U.S.  commercial  fast  nuclear  breeder  reactor 
is  to  be  built  near  Knoxville,  Tennessee. 

The  construction  and  operation  of  additional  nuclear  generating  plants 
would  require  additional  mining  and  milling  of  uranium  ore  to  supply  the 
fuel  elements  for  these  plants.  As  most  of  the  known  and  potential  re¬ 
serves  are  concentrated  in  New  Mexico,  Wyoming,  and  the  Colorado  Plateau, 
the  incremental  mining  and  milling  activity  would  be  expected  to  occur  there. 

The  number  of  plants  in  the  planning  or  construction  stage  indicates 
that  incentives  to  develop  nuclear  power  facilities  are  already  strong.  The 
inability  of  utilities  to  assure  long-term  supplies  of  oil  and  gas  has  been 
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the  greatest  stimulus  to  construction  of  nuclear  plants.  However,  delays 
in  equipment  deliveries,  public  opposition,  environmental  objections,  and 
legal  difficulties  have  set  back  nuclear  development. 

Since  planning,  licensing,  and  construction  lead  times  are  at  least 
6  to  8  years,  no  new  additional  nuclear  plants  could  be  expected  to  be 
a  substitute  source  of  energy  before  1980. 

Future  costs  of  electricity  produced  by  nuclear  power  are  difficult 
to  predict.  Factors  that  tend  to  lower  costs  include  technological  improve¬ 
ments,  lower  fuel  expenditure  over  the  life  of  the  plant,  larger  plants 
with  economies  of  scale  in  capital  and  operating  cost,  standard  components, 
and  improved  construction  methods.  However,  because  of  the  lead  times  in- 
>  nuclear  powerplants  built  as  alternatives  to  the  proposed  program 
would  have  to  be  planned  and  built  with  today's  technology. 

Factors  that  tend  to  increase  costs  include  longer  lead  time,  poor 
labor  productivity,  added  safety  features,  higher  installed  prices  for 
plant  equipment,  and  possibly  higher  costs  of  capital.  Nuclear  plants 
are  expected  to  be  competitive  with  fossil  fuel  plants  in  most  areas  of 
the  United  States. 

Given  the  present  energy-using  technology,  nuclear  power  can  essentially 
only  substitute  for  oil  and  gas  used  by  electrical  utilities  and  on-site 

heating  facilities.  Even  here,  it  is  not  a  complete  substitute.  Nuclear 
powerplants  are  designed  primarily  for  base  load  operations;  they  cannot 
be  expected  to  displace  peaking  or  cycling  units. 
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ENVIRONMENTAL  IMPACT 


Impacts  on  Air  Quality 

Nuclear  powerplants,  unlike  fossil  fuel  plants,  do  not  emit  the  usual 
products  of  combustion  such  as  particulates,  sulphur  oxides,  and  nitrogen 
oxides.  Hence,  air  pollution  problems  from  such  emissions  do  not  occur. 
However,  they  do  produce  radioactive  emissions  whose  release  must  be  strict¬ 
ly  limited  if  adverse  effects  to  the  health  of  humans  and  other  biota  are 
to  be  avoided. 

In  the  normal  operation  of  nuclear  generating  units,  there  are  small 
amounts  of  radionuclides  discharged  in  the  cooling  water  and  gaseous  plant 
effluents.  Assuming  that  present  standards  will  be  maintained  and  enfor¬ 
ced  (these  limit  the  release  of  radioactivity  to  no  more  than  would  expose 
an  individual  at  the  plant  boundary  to  one  percent  of  the  individual 
maximums  allowed),  the  effects  of  the  amounts  released  are  likely  to  be 
negligible,  as  the  average  additional  annual  dose  which  the  affected  popu¬ 
lation  would  receive,  would  be  3  to  4  orders  of  magnitude  less  than  the 
average  level  of  natural  radiation  exposure. 

Impact  of  Water  Quality 

Operation  of  the  nuclear  plants  will  generate  considerable  amounts 
of  waste  heat  due  to  their  comparatively  lower  thermal  efficiency  (around 
33  percent  compared  to  40  percent  for  new  fossil-fueled  thermal  plants) . 
Given  this  difference  in  efficiency  and  the  assumption  that  fossil  fuel 
plants  release  about  15  percent  of  their  waste  heat  directly  into  the 
atmosphere,  a  light-water  reactor  would  release  approximately  50  percent 
more  waste  heat  into  its  cooling  water  than  a  fossil  fuel  plant  of  similar 
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size  (Energy  Research  Needs,  1971).  The  effects  of  this  waste  heat  will 
depend  upon  the  cooling  method  used  and  the  location  of  the  plant. 

The  use  of  cooling  ponds  would  produce  less  evaporation  than  wet 
cooling  towers,  but  haze,  fog,  cloud,  and  ice  formation  would  occur  during 
periods  of  subfreezing  temperatures. 

Assuming  a  15°-20°F  temperature  rise,  a  once-through  method  of 
direct  discharge  into  the  original  source  for  a  1,000-MW  plant  would 
require  270-360  billion  gallons  of  water  per  year.  The  effects  of  using  a 
once-through  method  of  cooling  heated  water  depend  in  part  on  the  size  of 
the  body  of  water  into  which  this  heated  water  is  discharged.  The  effects 
along  ocean  sites,  the  Great  Lakes,  and  very  large  rivers  are  likely  to 
be  modest  as  the  heat  is  more  readily  dispersed  and  more  easily  avoidable 
by  aquatic  species.  Along  smaller  lakes  and  rivers  or  in  bays  with  limited 
circulation,  the  effects  can  be  more  significant.  Within  the  affected 
areas,  higher  water  temperature  can  produce  fish  kills,  interfere  with 
fish  reproduction,  disrupt  food  chains,  decrease  dissolved  oxygen  content, 
drive  out  desirable  aquatic  species,  and  encourage  the  growth  of  undesirable 
algae,  which  may  speed  up  eutrophication.  However,  sometimes  the  heat  can 
be  used  for  aquaculture  and  other  beneficial  uses. 

Impact  on  Land  Quality 

Uranium  mining  is  largely  concentrated  in  relatively  isolated  semidesert 
areas  distant  from  large  population  centers.  The  removal  of  vegetative  cover 
and  the  creation  of  overburden  and  waste-rock  result  from  uranium  mining. 

In  1970,  53  percent  of  production  came  from  underground  mines  with  most  of 
the  remainder  coming  from  open-pit  mines.  Open-pit  mines  require  consider- 
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able  acreage,  reducing  the  suitability  of  the  area  for  other  uses  such  as 
grazing,  wildlife,  and  some  types  of  outdoor  recreation. 

In  underground  mining,  the  extraction  of  ores  requires  some  accumula¬ 
tion  of  waste  rock  in  dump  areas.  Careful  planning  for  land  use,  including 
reclamation  of  mined  land  and  the  backfilling  of  mined-out  stopes  and  pits 
with  rock,  can  substantially  reduce  land -use  problems. 

Because  of  low  concentration  of  U.0o  in  uranium  ore,  milling  the  ore 

J  o 

produces  considerable  amounts  of  low-level  radioactive  tailings  that  must 
be  retained  in  well-constructed  tailings  dams  to  prevent  erosion  and 
leaching.  Tailings  are  hostile  to  nearly  all  biota  and  are  unsuitable  for 
use  as  fill  material  if  humans  might  be  exposed  to  the  fill.  To  minimize 
erosion  from  aboveground  storage,  the  tailings  should  be  covered  with 
gravel  or  dirt,  upon  which  a  vegetative  cover  can  be  established.  Above¬ 
ground  storage  of  tailings  requires  considerable  land  area  and  displaces 
other  uses.  In  the  future,  an  increasing  amount  of  tailings  may  be 
utilized  to  backfill  mined-out  stopes  and  open-pits. 

Under  current  site  criteria,  nuclear  plants  would  be  located  at  some 
distance  from  population  centers.  Assuming  500  acres  per  site  (based  upon 
an  exclusion  area  of  one— half —mile  radius  around  each  plant) ,  an  average 
of  three  1,000-MW  units  per  site,  the  construction  of  3,000  MW  of  addi¬ 
tional  nuclear  capacity  would  thus  require  500  acres,  from  which  other  uses 
would  be  excluded.  Cooling  ponds  require  additional  acreage  (an  estimated 

1,000  to  2,000  acres  per  1,000-MW  unit). 

Depending  on  the  capacity  of  the  transmission  lines  needed,  the  trans¬ 
mission  line  rights-of-way  would  require  the  use  of  10  to  15  acres  per 
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mile  of  line.  Certain  types  of  development,  such  as  residences,  would  be 
excluded,  although  such  land  would  still  be  largely  available  for  other 
purposes,  such  as  recreation.  Additional  transmission  lines  would  dis¬ 
rupt  some  scenic  vistas.  However,  transmission  lines  for  electricity  are 
required  regardless  of  how  the  electricity  is  produced,  whether  by  nuclear 
plants,  hydropower,  or  fossil  fuel. 

Plant  construction  would  present  short-run  environmental  problems, 
such  as  the  erosion  of  excavated  materials  and  subsequent  siltation. 

Control  of  Radioactive  Emissions 

Risk  of  Accidents 

The  operation  of  nuclear  plants  poses  some  risk  of  accidents.  Nuclear 
plants  are  designed  to  minimize  accidents  or  their  adverse  effects  if  one 
does  occur,  using  a  "defense-in-depth"  principle.  This  includes  locating 
reactors  far  from  areas  of  high  population  density  and  designing  and  con¬ 
structing  plants  to  prevent  accidents  and  to  contain  the  effects  of  acci¬ 
dents  if  they  do  occur.  Plants  are  designed  to  withstand  a  design-basis 
accident,  defined  as  the  worst  malfunction  considered  to  have  a  probability 
of  occurrence  high  enough  to  warrant  corrective  action.  For  light-water 
reactors,  the  worst  design-basis  accident  considered  is  usually  a  major 
rupture  in  the  primary  cooling  system.  The  maximum  radiation  dose  that 
could  be  received  at  the  site  boundary,  if  such  an  accident  were  to  occur, 
is  estimated  for  most  plants  not  to  exceed  the  annual  dose  obtained  from 
natural  radioactivity. 
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Transportation 

The  nuclear  fuel  cycle  requires  the  transportation  of  radioactive 
materials  by  truck  or  rail  at  several  stages.  The  transportation  of  spent 
fuel  elements  from  reactors  to  processing  plants  and  high-level  waste  from 
reprocessing  plants  to  storage  sites  poses  a  potential  hazard  of  consider¬ 
able  magnitude.  Existing  transportation  regulations  and  cask  designs  have 
been  developed  to  insure  that  even  if  accidents  in  transporting  these  ma¬ 
terials  do  occur,  no  radioactivity  will  be  released  to  the  environment. 

Fuel  Reprocessing 

Spent  fuel  assemblies  from  reactors  are  first  partially  cooled  at  the 
plant  site  and  then  transported  to  fuel-reprocessing  plants  where  usable 
nuclear  fuel  materials  are  recovered  from  them  and  radioactive  wastes  are 
separated.  At  present,  there  are  two  such  fuel-reprocessing  plants,  and 
one  more  is  under  construction.  Each  reprocessing  plant  can  serve  30  to  50 
nuclear  plants.  While  radioactive  emissions  during  reprocessing  are  greater 
than  those  occurring  during  normal  power  generation,  the  estimated  dose 
to  the  affected  population  is  still  2  orders  of  magnitude  below  natural 
levels.  Hence,  the  impact  of  these  emissions  is  not  expected  to  be  signifi¬ 
cant,  even  though  the  chronic  effects  of  such  low-level  radioactivity  are  not 

yet  wholly  known. 

Radioactive  Waste  Storage 
High-level  radioactive  wastes  remaining  after  reprocessing  are  first 
concentrated  and  stored  in  solution  for  5  years,  then  solidified,  sealed 
in  containers,  and  put  into  long-term  storage. 

An  incremental  capacity  of  1,000  MW  would  produce  around  8,000  to 
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10,500  gallons  of  high-level  waste  per  year,  using  a  cumulative  storage 
capacity  of  40,000  to  54,000  gallons.  This  liquid  waste,  when  evaporated, 
would  yield  around  80  to  105  cu  ft/year  in  solid  waste  materials  for  each 
year  of  operation. 

Because  of  their  high  concentrations  of  radioactive  nuclides  and  very 
slow  rates  of  decay,  these  waste  materials  must  be  isolated  from  the  bio¬ 
sphere  for  hundreds  of  thousands  of  years  if  adverse  effects  to  living 
organisms  are  to  be  totally  avoided.  Waste  is  presently  being  stored  in 
manmade  engineered  storage  facilities  below  the  earth’s  surface.  Pilot 
studies  of  storage  in  salt  beds  are  being  conducted. 

8.  Geothermal  Steam 

The  development  of  geothermal  and  associated  geothermal  re¬ 
sources  involves  the  harnessing  of  the  natural  heat  energy  sources  in  the 
earth  for  the  generation  of  electric  power  and  the  production  of  commer¬ 
cially  valuable  byproducts. 

The  use  of  geothermal  steam  as  a  source  of  energy  is  still,  in  large 
part,  in  the  investigative  stages.  Commercial  geothermal  production  in 
the  United  States  today  is  small,  existing  in  only  one  area  in  Geysers, 
Calif,  and  only  since  about  1960.  Present  exploration  efforts  are  con¬ 
tinuing  mainly  in  the  Imperial  Valley,  Morro  Lake,  Modoc  County,  Calif, 
and  Chandler,  Ariz.,  on  private  and  public  lands.  There  is  currently  no 
existing  geothermal-leasing  program  on  Federal  lands,  although  proposals 
are  under  consideration.  Developments  in  Italy  have  existed  since  about 
the  turn  of  the  century.  Worldwide  geothermal  exploration  and  development 
in  1973  is  shown  in  the  following  table: 


VIII-89 


Table  56  WORLD  GEOTHERMAL  POWER  PRODUCTION  1973 


Electrical  Capacity,  Megawatts 

Under 


Country 

Field 

Operating 

Construction 

Italy 

Larderello 

Mt .  Amiata 

358.6 

25.5 

USA 

The  Geysers 

300 

100 

New  Zealand 

Waiakei 

Rawer  au 

160 

10 

Japan 

Matsukawa 

Otake 

20 

13 

Mexico 

Pathe 

Cerro  Prieto 

3.5 

75 

USSR 

Paushetka 

Parathunka 

5 

.7 

Iceland 

Manaf jail 

2.5 

nanarjarj.  ^  ♦  ->  _ 

Total  898.8  185 


Source  -  Bureau  of  Reclamation 

Development  of  geothermal  resources  is  similar  to  oil  and  gas  production 
operations  except  that  it  deals  with  water  in  the  gaseous  and  fluid  state, 
under  pressure,  produced  from  the  earth  through  drilled  holes.  Operating 
plants  for  converting  the  steam  to  electrical  energy  consist  of  low-pressure 
steam-turbine  systems  similar  to  those  in  use  in  the  early  1920's.  New 
technology  should  expand  the  use  and  adaptability  of  the  resource  beyond 
its  current  limitations. 

In  meeting  future  energy  demands ,  the  Nation  must  use  many  available 
sources  of  energy,  coal,  gas,  oil,  hydroelectric,  and  nuclear  among  the 
more  important ,  and  no  one  source  is  an  exclusive  alternative  to  any 


VIII-90 


of  all  of  the  other  sources.  In  this  context,  geothermal  energy  would 
hopefully  be  a  feasible  means  of  supplementing  other  forms  of  electric 
power  generation  on  a  local  scale.  Under  present  technology,  economics, 
and  resource  availability,  however,  geothermal  energy  cannot  be  expected 
to  substitute  for  other  forms  of  electric  generation.  Even  under  fa¬ 
vorable  assumptions  (United  States  Energy  Through  the  Year  2000,  U.S.  Depart 
ment  of  the  Interior,  1972),  geothermal  energy  is  estimated  to  comprise  less 
than  1  percent  of  the  national  electric  power  capacity  through  the  year  2000 

Geothermal  reservoir  systems  can  be  categorized  into  either  a  vapor- 
dominated  system  with  a  high  yield  of  steam  and  little  associated  water  or 
a  hot-water-yielding  system,  yielding  only  hot  water,  which  at  high  tem¬ 
peratures  can  flash  to  steam. 

Favorable  areas  for  prospecting  exist  in  the  Western  United  States. 

In  California,  interest  is  chiefly  in  the  Imperial  Valley  area  and  the  Mono 
Lake  and  Long  Valley  area.  Large  amounts  of  land  in  Oregon,  Washington, 
Idaho,  and  Montana  are  also  classified  as  Known  Geothermal  Resource  Areas 
(KGRA’s).  All  these  areas  are  most  likely  hot-water  systems,  rather  than 
vapor -dominated  systems,  and  will  require  the  disposal  of  large  volumes  of 
water,  creating  additional  environmental,  technical,  and  economic  problems 
before  large-scale  development  can  proceed. 

ENVIRONMENTAL  IMPACT 

The  favorable  impacts  of  geothermal  power  production,  aside  from  the 
obvious  socially  desirable  effect  of  supplying  energy  to  the  nation,  in¬ 
clude  improved  access  and  fire  protection  in  an  undeveloped  country.  Ser¬ 
vice  roads  to  wells  also  provide  access  for  hunters,  fishermen,  and  for 


VIII-91 


recreation  in  general.  Fire-control  measures,  such  as  clearing  of  brush 
and  fire-fighting  in  many  areas,  are  improved  and  improved  feed  for  birds 
and  animals  is  also  provided. 

The  principal  objection  to  geothermal  power  development  stems  from  the 
intrusion  of  industrial  development  into  new  areas.  Nearby  residents  and 
outdoor smen  generally  find  the  noise,  odor,  and  disturbance  of  terrain  and 
vistas  highly  objectionable.  Such  objections  are  understandable,  and 
operators  have  been  attempting  to  meet  them  by  alleviating  the  objection¬ 
able  aspects  insofar  as  practicable.  However,  some  impacts  are  unavoid¬ 
able,  and  the  public  will  have  to  decide  whether  the  impacts  are  acceptable. 

Fish  and  Wildlife 

Test  drilling  and  production  testing  of  geothermal  steam  resources  would 
have  varied  impacts  upon  fish  and  wildlife.  Most  would  occur  on  or  adja¬ 
cent  to  well  sites,  although  water-quality  impacts  could  potentially  have 
more  influence.  The  magnitude  of  particular  effects  would  be  related  to 
fish  and  wildlife  and  their  habitat  within  the  area  of  development  influ¬ 
ences,  the  extent  and  duration  of  the  entire  geothermal  development  activ¬ 
ities  and  operations,  and  the  effectiveness  of  control  measures.  Many  of 
the  effects  lend  themselves  to  whole  or  partial  control. 

As  a  specific  geothermal  development  proceeds  through  test  drilling  and 
production  testing,  physical  land  modification  and  commotion  would  occur. 
These  activities  would  include  such  things  as  construction  of  roads,  ponds, 
drill  sites,  and  drilling  of  wells,  which  would  result  in  loss  of  wildlife 
values . 
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Most  areas  adjacent  to  drilling  and  test  operations,  but  outside  the 
immediate  zones  of  physical  modification,  would  retain  part  or  all  of 
their  fish  and  wildlife  populations  and  habitat.  Where  existing  public 
access  would  be  restricted  to  reduce  hazards  to  the  public,  there  would 
be  an  accompanying  reduction  of  hunting,  fishing,  and  camping  opportunity 
on  these  lands.  The  importance  of  these  losses  would  depend  upon  the  ca¬ 
pacity  of  other  available  habitat  areas  to  absorb  the  pressures  that  are 
presently  absorbed  by  the  geothermal  area. 

Erosion  from  roads  and  construction  activities  would  predictably 
result  in  added  siltation  of  aquatic  habitat  within  the  area  of  project  in¬ 
fluence.  This  would  be  most  severe  during  construction  phases,  although 
some  might  extend  into  the  operational  stages.  Harmful  siltation  effects 
would  include  coverage  of  fish  spawning  and  feeding  areas,  as  well  as  shoal¬ 
ing  of  streams.  The  degree  and  extent  of  siltation  damage  to  aquatic  hab¬ 
itat  within  the  area  of  influence  would  be  dependent  on  the  success  of 
erosion  control  measures,  amount  of  land  disturbance,  and  type  of  terrain. 

Blowouts 

Blowouts,  in  which  steam  or  water  escape  uncontrolled,  potentially  pose 
a  distinct  environmental  hazard  in  geothermal  drilling.  The  principal  ad¬ 
verse  environmental  effects  of  such  accidental  releases  are  safety  of 
operating  personnel,  waste  of  the  resource,  noise  nuisance,  air  contamina¬ 
tion  from  gaseous  emissions,  and  possible  pollution  of  surface  and  ground- 
water  resources.  Once  a  blowout  occurs,  it  is  troublesome  to  control  be¬ 
cause  of  the  difficulty  in  handling  escaping  hot  fluid.  However,  unlike 
similar  problems  encountered  in  petroleum  drilling,  there  is  essentially 
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no  fire  hazard  in  the  case  of  a  geothermal  accident.  To  further  minimize 
this  hazard,  proper  casing  design  is  required  to  assure  that  the  pressur¬ 
ized  fluid  will  be  confined  to  the  well  bore  and  can  be  controlled  through 
surface  shut  in  equipment. 

Ground  water 

The  ground  water  regime  in  the  general  area  of  a  geothermal  field  may 
be  irretrievably  altered  if  appropriate  control  procedures  are  not  employed. 
A  fresh  water  aquifer  may  occur  above  a  geothermal  reservoir  that  contains 
hot  saline  water.  Tapping  the  geothermal  strata  could  result  in  contamina¬ 
tion  of  the  fresh  water  if  one  horizon  were  not  kept  isolated  from  the 
other  by  properly  cementing  the  casing  of  either  production  or  reinjection 
wells.  During  the  earlier  stages  of  a  project,  suitable  data  must  be  ac¬ 
cumulated  and  analyzed  and  studies  made  to  determine  what  steps  should  be 
taken  to  prevent  or  minimize  alteration  of  the  area  ground  water  regime. 

Seismic  Stimulation 

Experience  in  petroleum  production  indicates  that  marked  changes  in 
reservoir  pressure,  whether  due  to  pressure  reduction  from  the  production 
of  fluids  or  to  pressure  increase  due  to  injection,  may  in  certain  types  of 
reservoirs,  especially  in  faulted  or  fractured  rocks,  result  in  instability 
leading  to  earthquakes.  Such  instability  due  to  production  alone  has  been 
documented  in  the  Wilmington  Oil  Field,  Calif.  (Poland  and  Davis,  1969). 
Instability  due  to  injection  of  what  was  documented  at  the  Baldwin  Hills 
Oil  Field  in  Calif,  and  at  the  Rangely  Oil  Field,  Colo.  Instability  con¬ 
nected  with  injection  of  waste  waters  has  been  reported  at  the  Rocky  Moun¬ 
tain  Arsenal,  Colo.  Similar  increases  in  seismic  activity  have  also  been 
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rioted  in  association  with  filling  of  large  surface  reservoirs  with  attend¬ 
ant  change  in  hydrostatic  head,  including  Lake  Mead  on  the  Colorado  River 
and  Lake  Kariba  in  Africa.  The  role  of  fluid-pressure  changes  in  triggering 
seismic  activity  is  not  well  known,  but  a  causative  relation  has  been  es¬ 
tablished  in  many  areas.  In  general,  such  activity  has  not  proven  disas¬ 
trous,  but  the  potential  for  a  major  quake  cannot  be  ruled  out.  In  any 
event,  seismic  activity  must  be  counted  as  a  potential  environmental  im¬ 
pact  associated  with  geothermal  development,  and  provisions  must  be  made 
for  seismic  monitoring  before  and  during  major  production.  If  monitoring 
indicates  a  significant  increase  in  seismic  activity,  particularly  in  in¬ 
tensity  of  motion,  remedial  steps  to  alleviate  stress  would  have  to  be  ini- 
tiated  promptly. 

Subsidence 

Subsidence  of  the  ground  surface  over  and  around  a  geothermal  reservoir 
can  result  from  the  withdrawal  of  large  volumes  of  fluids  (Poland  and 
David,  1969).  Subsidence  would  reach  a  maximum  rate  during  full-scale 
operations  unless  fluid  is  returned  to  the  reservoir.  In  some  instances, 
it  may  be  practical  to  reinject  the  geothermal  fluids  after  extracting  most 
of  their  heat.  Studies  would  be  made  before  approval  of  operating  plans 
to  determine  the  existence  of  subsidence  potential  and  its  probable 
consequences.  If  fluids  are  not  injected,  subsidence  measurements 
should  be  made  during  the  course  of  a  project  at  intervals  to  decide 
whether  remedial  action  would  be  required. 
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Noise 


Noise  due  to  steam  injection  or  expansion  can  be  severe  and  can  be  ex¬ 
pected  to  reach  its  highest  intensity  during  testing  operations.  Such 
noise  can  range  from  a  low-frequency  to  a  very-high-frequency  region.  Ex¬ 
periments  at  the  Otake  Geothermal  Powerplants  located  in  the  Aso  Mountains 
in  Japan  have  shown  that  an  ordinary  expansion  chamber  muffler  is  not  ef¬ 
fective  for  high-frequency  abatement.  However,  a  newly  designed  muffler 
used  at  the  Geyser  geothermal  area  effected  good  noise  reduction,  even  in 
the  high-frequency  region,  and  it  did  not  cause  much  resistance  to  steam 
flow,  Venting  steam  under  water  also  reduce  noise  effectively. 

Power  Distribution 

Distribution  of  electric  power  involves  a  large  number  of  environmental 
impacts.  However,  because  of  the  small  scale  of  geothermal  developments, 
only  the  aspects  of  delivering  electricity  from  the  geothermal  plant  to 
existing  electrical  networks  are  properly  assignable  to  the  geothermal  de¬ 
velopment.  Normally,  this  would  involve  construction  of  lines  of  69-kV 
to  110-kV  capacity  to  provide  connection  for  power  generated  to  the  nearest 
main  transmission  line.  The  present  practice  is  to  use  overhead  steel 
tower  lines. 

Electrical  transmission  lines  are  generally  benign,  and  environmental 
impacts  would  be  limited  mainly  to  improved  fire  protection  resulting 
from  clearing  of  the  rights-of-way  and  slight  improvement  in  access  as 
well.  The  principal  adverse  impacts  are  esthetic,  due  to  the  intrusion 
of  the  structures  on  vistas.  Disturbance  of  the  terrain  is  minimal  except 
for  clearing  trees  and  brush.  Transmission  lines  located  in  flyways  or 
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over  nesting  and  feeding  sites  would  cause  some  mortality  of  waterfowl, 
raptors,  and  other  birds  from  collision  and  electrocution.  The  magni¬ 
tude  of  this  type  of  loss  cannot  be  predicted  but  would  be  expected  to  be 
minor  with  proper  design  and  location  of  transmission  facilities. 

Waste  Disposal 

Solution  to  the  problem  of  waste  disposal  is  vital  to  successful  develop¬ 
ment  of  geothermal  resources.  Geothermal  waste  fluids  normally  contain 
sufficient  mineral  matter  that  discharging  them  into  streams  and  lakes  would 
be  generally  unacceptable.  Even  discharge  to  the  ocean  might  be  unaccep¬ 
table  in  view  of  the  thermal  load.  Disposal  to  otherwise  usable  under¬ 
ground  waters  likewise  would  generally  be  unacceptable.  The  solution 
available  in  most  situations  is  reinjection  of  waste  fluids  into  the  pro¬ 
ducing  zone.  This  has  the  double  advantage  of  providing  recharge  and  pres¬ 
sure  maintenance  to  the  geothermal  reservoir  and  waste  disposal.  It  might 
be  possible  to  evaporate  wastes  and  recover  minerals  and  salts  of  economic 
value. 

The  favorable  impacts  of  waste  disposal  through  reinjection  include 
pressure  maintenance  and  recharge,  which  would  tend  to  alleviate  potential 
adverse  impacts  of  land  subsidence,  which  are  increasing  seismicity  and 
instability  resulting  from  reservoir  pressure  decline.  Other  favorable 
aspects  of  not  polluting  surface  waters  are  self-evident. 

With  proper  management  of  reinjection,  adverse  impacts  would  be 
minimal.  The  potential  adverse  impact  from  improper  management,  however, 
includes  both  the  pollution  of  surface  and  ground  waters  and  increasing 
seismic  activity. 
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The  major  potential  impact  would  be  upon  fish  and  wildlife,  which 
could  result  from  improperly  planned  or  executed  handling  of  geothermal 
fluids.  If  controlled  releases,  spills,  seepage,  or  well  blowouts  were  to 
result  in  significant  additions  of  toxic  or  highly  saline  geothermal  waters 
to  streams,  ponds,  game  management  areas,  etc.,  adverse  impacts  would 
result.  These  impacts  would  include  the  alteration  of  fish  habitat  and 
waterfowl  nesting  and  feeding  areas  over  the  area  of  influence.  If  toxic 
substances,  such  as  boron,  sulfides,  methane,  fluoride,  arsenic,  and  others 
were  present  in  such  releases,  they  would  also  exert  adverse  impacts. 
Releases  of  heated  effluents  to  aquatic  habitat  would  alter  aquatic  habitat 
and  life,  perhaps  creating  temperatures  intolerable  to  existing  fish  spe¬ 
cies  and  stimulating  growths  of  nuisance  algae. 

Use  of  excessive  pressure  in  injecting  waste  waters  could  conceivably 
increase  seismic  activity,  but  with  adequate  design  and  monitoring  of 
reservoir  pressure,  this  problem  should  not  be  serious. 

Another  aspect  of  waste  disposal  not  generally  considered  is  that  of 
gaseous  wastes.  Steam  from  cooling  towers  in  some  situations  could  bring 
on  fogging  problems,  and  this  should  be  considered  seriously  in  design 
and  location  of  such  installations.  Likewise,  release  of  noxious  gases 
with  such  steam  also  constitutes  an  inverse  impact,  but  certain  gases, 
particularly  hydrogen  sulfide  and  ammonia,  can  be  removed  from  powerplant 
steam  before  release. 

Other  Potential  Benefits 

There  are  indications  that  through  the  combination  of  desalinization 
processes  with  energy  production,  large  volumes  of  usable  water  could  be 
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produced.  This  could  be  of  particular  value  in  the  water-short  Western 
States.  There  also  is  the  potential  of  mineral  production.  The  investiga¬ 
tion  of  such  potentials  has  only  begun,  so  the  magnitude  and  economic 
feasibility  cannot  be  evaluated  at  this  time.  However,  such  multipurpose 
benefits  might  result  in  overall  lower  system  costs  that  would  further 
enhance  the  electrical  generation  potential  of  geothermal  resources. 

!  9.  Tar  Sands 

Reservoirs  of  hydrocarbons  that  are  too  viscous  to  be  recov¬ 
ered  in  their  natural  state  and  by  conventional  oil  production  methods  are 
called  tar  sands  or  bituminous  sands.  Typically,  reservoir  energy  must  be 
added  in  some  manner,  either  by  direct  heating,  fluid  pressure,  or  mechan- 

j 

: ical  work. 

Of  the  many  known  North  American  tar  sand  deposits,  only  a  few  are 

likely  to  be  of  major  commercial  interest  in  the  next  15  to  30  years.  Chief 

among  these  are  the  Athabasca  deposits  in  northern  Alberta,  Canada,  and 

the  Orinoco  deposits  in  eastern  Venezuela  (U.S.  Energy  Outlook,  1971). 

Only  five  deposits  in  the  United  States  of  0.5  billion  barrels  or  more 

are  worth  considering  in  relation  to  affecting  U.  S.  energy  supply.  All 

of  these  deposits  are  in  Utah  and  are  estimated  to  contain  about  17.7  to 

27.6  billion  barrels  of  tar  sand  resources  in  place,  based  on  relatively 

few  drill  holes  supported  by  outcrop  data.  Recovery  would  only  be  on  the 

order  of  30  to  50  percent  of  the  in-place  reserves,  reducing  these  reserves 

to  10  to  16  billion  barrels  of  recoverable  oil.  Another  estimate  of  U.S. 

tar  sand  reserves,  based  on  shallow  occurrences  only,  range  from  2.5  to  5.5 

billion  barrels  of  recoverable  oil  (U.S.  Dept,  of  Interior,  Bureau  of  Mines, 
1965). 
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Three  states  have  occurrences  of  tar  sands:  Utah,  California,  and 
Kentucky.  Presently,  only  in  Utah  is  there  any  production  potential. 
Furthermore,  the  Utah  deposits  are  not  susceptible  to  mining,  but  more 
likely  will  be  developed  by  in-situ  methods,  the  technology  for  which  has 
yet  to  be  developed.  In  either  method,  a  major  shortcoming  is  a  lack  of 
an  adequate  water  supply  in  proximity  to  the  deposits. 

In  addition  to  technological  problems,  other  legal  and  developmental 
problems  exist.  The  Tar  Sand  Triangle  and  Circle  Cliffs  giant  deposits 
are  largely  on  Federal  lands.  Leasing  of  Federal  land  for  asphaltic 
minerals  or  tar  sands  has  been  delayed  pending  legislation. 

ENVIRONMENTAL  IMPACT 

Tar  sand  development  would  affect  the  environment  in  all  phases  of 
development:  exploration,  mining,  production,  and  transmission  of  the 

synthetic  crude. 

Exploration 

Standard  exploration  techniques  are  likely  to  have  an  effect  on  the 
environment.  Seismic  disturbance  associated  with  initial  geophysical 
surveys  delineating  the  extent  of  the  prospective  producing  zones  would 
temporarily  disturb  some  domestic  animals  and  wildlife  in  the  area.  Other 
sophisticated  methods  as  gravity  and  electromagnetics,  which  are  used  to 
determine  regional  geological  structure  in  the  area,  would  probably  not 
disturb  animal  life.  Exploration  drilling  would  involve  access  roads, 
drilling  sites,  mud  ponds,  and  unattractive  storage  areas.  Soil  erosion 
associated  with  this  activity  could  affect  local  surface  waters  and  the 
fish  in  time.  Drilling  operations  could  contaminate  various  subsurface 
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aquifers  by  using  certain  drilling  mud  additives  or  intermixing  saline  and 
fresh  water  aquifers.  Debris  and  wastes  associated  with  any  construction 
and  drilling  activity  could  have  an  impact  on  esthetics,  especially  important 
in  tar  sand  areas  due  to  interest  in  land  use  for  wilderness  areas,  recre¬ 
ational  areas,  national  parks,  etc. 

Mining 

Once  exploration  has  determined  an  area  to  be  profitable,  a  choice  of 
using  mining  extraction  or  in-situ  methods  will  have  to  be  made,  The 
mining  extraction  method  has  the  advantage  of  greater  recovery,  but  the 
environmental  disadvantage  of  large  unsightly  amounts  of  tailings  and 
overburden  disturbed  over  the  ground  surface,  excavations  in  both  open- 

pit  or  underground  mining  which  disrupt  the  surface,  dust  and  erosion 

* 

problems  which  are  often  associated  with  tailings,  possible  contamination 
or  depletion  of  a  local  aquifer  in  a  water-poor  area,  and  disruption  in 
wildlife  habitat  by  using  tailings  areas,  mine  areas,  and  associated 
mining  activity. 

Although  in-situ  methods  will  not  face  the  tailings  problems,  there 
are  also  disadvantages:  (a)  thermal  pollution  involved  with  large  amounts 
of  heat  put  into  the  ground,  (b)  possible  contamination  of  aquifers,  (c) 
surface  spills  due  to  machinery  failures,  (d)  possible  surface  subsidence 
with  accompanying  land  disturbance,  and  (e)  noise,  depending  on  the  equip¬ 
ment  being  used. 

Processing 

A  well  designed  prerefining  system  of  processing  tar  sands  should 
meet  current  Federal  air  standards.  The  sulfur  and  nitrogen  removed  from 
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the  bitumen  could  become  a  source  of  air  pollution  with  faulty  plant  design. 
Metals  removed  from  the  bitumen  and  associated  with  the  carbon  residue, 
unless  adequately  disposed  of,  could  be  a  local  pollutant.  Noise,  lighting, 
and  activity  associated  with  a  plant  could  have  a  detrimental  effect  on 

wildlife  and  esthetics. 

Development  of  the  area  to  house  workers  and  family  will  cause  associ¬ 
ated  drains  on  local  water  supplies  and  destroy  the  natural  appearance  of 

the  area. 

Transporting  Syncrude 

In  this  final  stage,  all  the  impacts  of  the  other  stages  will  have  theii 
cumulative  effect.  Should  any  petroleum  transporting  pipelines  be  ruptured 
in  the  dry  remote  areas,  particularly  associated  with  tar  sand  resources, 
considerable  time  would  be  necessary  to  restore  the  environment.  Road 
transportation  by  trucks  could  cause  oil  spills  and  dust  problems.  Rail 
or  pipeline  transportation  of  the  syncrude  would  also  be  subject  to  spills 
through  ruptures  caused  by  natural  catastrophes  or  human  error. 

10.  Hydrogen 

Using  hydrogen  is  an  alternative  to  using  fossil  fuels. 
Although  energy  intensive,  the  greatest  obstacles  to  this  relatively 
pollution-free  source  of  energy  are  a  matter  of  economics  and  time.  By 
passing  a  strong  electric  current  through  water  in  a  process  called  elec¬ 
trolysis,  water  can  be  separated  into  its  main  gaseous  components,  oxygen 
and  hydrogen.  The  hydrogen  can  be  piped  as  a  gas  or  subsequently  liquified 
and  shipped  to  be  used  as  a  fuel. 

Before  1958,  liquid  hydrogen  was  produced  only  in  small  quantities 
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and  was  primarily  a  laboratory  curiosity.  The  1972  hydrogen  production 
was  more  than  12  billion  pounds  in  the  U.S.  alone  and  is  used  primarily  in 
making  refined  petroleum  products  and  chemical  synthesis.  Only  a  small 
fraction  of  this  total  production  comes  from  the  electrolysis  of  water. 

Most  hydrogen  is  produced  by  much  cheaper  methods  of  breaking  down  natural 
gas,  oil,  and,  to  a  lesser  extent,  coal  by  means  of  various  catalytic 
streams  and  partial  combustion  processes. 

Future  speculation  for  massive  hydrogen— producing  facilities  include 
great  floating  platforms  some  miles  offshore  in  the  oceans.  These  plat¬ 
forms  would  house  a  series  of  big  nuclear  powerplants  that  would  generate 
power  for  spot  decomposition  of  sea  water  by  electrolysis,  the  hydrogen 
produced  being  piped  ashore.  The  potential  advantages  of  such  a  system 
are  numerous.  Hydrogen  gas  could  be  piped  to  its  point  of  use  at  about 
one-eighth  the  cost  of  sending  an  equivalent  amount  of  electricity  through 
high-voltage  overhead  cables.  Underground  pipe  transmission  of  gaseous 
hydrogen  would  eliminate  unsightly  overhead  wires.  Unlike  electrical  capac¬ 
ity,  which  is  difficult  or  inefficient  to  store,  hydrogen  could  be  stored 
as  a  gas  in  underground  cavities  or  as  a  compressed  liquid  in  large  insula¬ 
ted  tanks  to  meet  fluctuating  power  demands.  Already  under  development  are 
fuel  cells  that  convert  hydrogen  and  oxygen  directly  into  electricity. 
Development  of  advanced  electrolytic  cells  has  also  begun,  these  work  by 
feeding  in  current  to  catalytically  separate  oxygen  and  hydrogen,  at  a 
one-fourth  to  one-third  reduction  in  power  required. 

The  major  advances  made  in  hydrogen  technology  in  the  last  decade  are 
largely  a  spin-off  of  rocket  and  space  programs.  Liquid  hydrogen  engines 
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have  powered  nine  astronaut  crews  safely  to  the  moon  and  back.  In  the 
future,  these  engines  are  scheduled  to  play  an  even  larger  role  in  the 

space  shuttle. 

The  economics  and  timing  of  hydrogen's  first  use  as  a  fuel  are  complex 
matters.  Presently,  liquid  hydrogen  is  only  about  50  percent  more  expen¬ 
sive  than  gasoline  on  a  BTU-per-unit-weight  basis  since  liquid  hydrogen  is 
so  much  higher  in  energy  content.  Actual  cost  projections  for  the  electro¬ 
lytic  production  of  hydrogen  range  from  a  low  of  $0.04  per  pound  using  elec¬ 
trical  energy  from  a  large  breeder  type  of  reactor  to  about  $0.12  per  pound 
for  other  energy  sources.  Presently,  gasoline  costs  of  production  are 
about  $0.02  per  pound.  Hydrogen  gas  is  so  light,  it  cannot  match  natural 
gas  in  heat  value  on  a  volumetric  unit  basis.  The  first  hydrogen  gas  should 
enter  the  economy  in  hybrid  gas  mixtures  that  stretch  natural  gas  supplies 
or  may  be  mixed  with  synthetic  gas  products  from  coal,  perhaps  before  1980. 

It  is  possible  to  convert  present  gas  lines  to  handle  hydrogen,  although 
at  considerable  changeover  costs.  Transmitting  costs  of  the  lighter  gas 
would  double  or  triple,  and  there  would  be  a  need  for  tighter,  more  care¬ 
fully  maintained  pipeline  systems,  even  though  the  lighter  gas  would  move 

more  rapidly. 

With  some  mechanical  modifications,  all  types  of  internal  combustion 
engines  can  burn  hydrogen  cleanly.  In  the  summer  of  1972,  at  the  Urban 
Vehicle  Design  Competition,  of  63  experimental  cars,  the  two  least  pollut¬ 
ing  were  cars  converted  to  run  on  hydrogen,  one  of  which  was  the  only  car 
to  exceed  the  1975-76  Federal  emission  standards.  Buses,  trucks,  ships, 
and  locomotives  can  all  run  on  hydrogen  with  their  present  engines,  although 
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somewhat  less  efficiently.  It  can  also  be  burned  in  the  home  for  heating 
or  cooling.  In  any  combustion  of  hydrogen  as  a  fuel,  the  only  major  waste 
product  is  water.  Additional  uses,  such  as  the  direct  reduction  of  iron 
ore,  dispense  with  coal  and  coke  use,  as  is  already  being  done  at  several 
small-scale  plants.  Production  of  high-temperature  steam  for  conventional 
steam  powerplants  is  also  a  future  possibility. 

With  all  the  exciting  possibilities,  conversion  costs  remain  extremely 
high,  particularly  to  the  consumer.  Enormous  investments  of  capital  will 
be  necessary,  as  will  demonstration  projects  to  work  out  technical  problems. 
It  is  possible  that  the  use  of  hydrogen  as  a  fuel  could  be  substantial  by 
the  mid-1980 ’ s .  Large  amounts  of  energy  needed  for  electrolysis  could  pres¬ 
ently  be  provided  only  by  fossil  fuel,  which  would  not  relieve  supply  or 
environmental  problems. 

Projections  of  this  alternative  remain  highly  speculative  due  to  its 
largely  experimental  nature  and  its  early  stage  of  development. 

11.  Biological 

Biological  energy  has  attractive  prospects  in  two  major  areas. 
One  is  the  production  of  alcohol  from  crops,  particularly  unused  crop  sur¬ 
pluses,  and  the  other  involves  the  conversion  of  organic  wastes  into  usable 
oil. 

The  efficiency  of  U.S.  agriculture  has  advanced  so  fast  that  for  several 
decades  crop  production  has  exceeded  demand,  except  in  times  of  interna¬ 
tional  conflicts  and  in  early  1973,  when  heavy  international  buying  coupled 
with  unusually  bad  weather  drained  surplus  stores.  Average  farm  production 
has  increased  about  80  percent  in  the  last  three  decades,  largely  owing  to 
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better  yielding  seeds  and  greatly  improved  knowledge.  Thus,  to  meet  our 
crops  needs,  we  plant  fewer  acres  and  require  fewer  farmers  (New  Energy 
Forms  Task  Group,  1972). 

Agriculture  provides  the  major  current  source  of  renewable  energy. 
Forests,  cultivated  crops,  and  pasture  land  may  be  used  repeatedly  under 
proper  management.  Agricultural  production  is,  however,  subject  to  weather, 
diseases,  wind,  and  other  natural  conditions  that  cannot  yet  be  completely 
controlled.  Nevertheless,  average  production  in  excess  of  priority  re¬ 
quirements  for  domestic  food,  feed,  and  fibers  is  believed  possible  by 
1985  and  beyond,  barring  natural  disasters  or  national  emergencies.  The 
production  of  cereal  grains  and  their  conversion  through  fermentation  to 
usable  ethyl  alcohol  fuel,  the  collection  and  use  of  such  residue  as  straws, 
corncobs,  hulls,  and  shells  for  fuels,  the  growing  of  crops  for  fuel  ener¬ 
gy,  and  the  conversion  of  animal  byproducts  into  fuels  are  all  possibilities 
Agricultural  fuels  would  normally  be  more  expensive  than  such  tradi¬ 
tional  fuels  as  coal,  gas,  oil,  and  waterpower.  Increasing  U.S.  needs  for 
energy,  requirements  for  pollution  abatement,  and  many  other  economic  factor 
could,  however,  materially  change  the  future  role  of  agriculture  as  a  source 
of  industrial  energy. 

Of  the  approximately  2,260  million  acres  of  U.S.  land  available,  about 
25  percent  is  classified  as  forest  and  woodland,  and  about  the  same  pro¬ 
portion  is  land  suitable  for  cultivation.  Most  of  our  woodland  will  prob¬ 
ably  be  required  to  meet  the  predicted  demands  for  lumber,  pulp,  and  paper 
industries  and  thus  will  offer  only  minor  possibilities  for  contributing 
to  additional  U.S.  industrial  energy  supplies.  On  an  average,  however. 
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only  about  60  percent  of  the  potentially  available  cultivated  land  is  now 
farmed  for  crops.  Yields  of  cereal  grains  on  these  lands  have,  on  an  aver¬ 
age,  increased  about  3  percent  annually  for  the  past  decade.  This  in¬ 
crease  has  exceeded  the  U.S.  population  growth,  even  though  the  amount  of 
cultivated  land  has  decreased.  Thus,  unused  acres  constitute  a  potential 
source  of  energy  for  the  foreseeable  future. 

A  logical  sequence  of  energy  conversions  is  to  use  this  land  to  pro¬ 
duce  cereal  grains,  which  are  largely  carbohydrate,  and  then  to  convert 
these  grains  by  fermentation  into  ethyl  alcohol,  which  is  a  convenient  com¬ 
bustible  fuel  readily  usable  in  motors.  If  we  assume  that  the  100  million 
acres,  or  about  one-half  of  the  acres  not  now  required,  are  used  to  produce 
the  grain  for  alcohol  at  a  yield  of  70  bushels  per  acre,  this  would  be  equiv- 
*^l®nt  to  about  18  billion  gallons  of  alcohol,  or  over  20  percent  by  volume 
of  the  86  billion  gallons  of  motor  fuel  consumed  in  the  U.S.  in  1970.  Since 
ethyl  alcohol  contains  only  65  percent  of  the  energy  content  of  gasoline, 
on  a  gallon  basis,  the  actual  energy  replacement  would  be  only  14  percent. 

The  cost  of  this  ethyl  alcohol  from  fermentation  would  be  many  times 
higher  than  the  cost  of  present  motor  fuel.  Even  so,  this  tremendous  energy 
potential  must  be  considered  in  any  assessment  of  future  energy  sources. 

In  1971,  collectable  agricultural  residues  in  the  U.S.  amounted  to  over 
125  million  tons  annually,  with  an  oil  potential  of  170  million  barrels, 
roughly  equivalent  to  47  million  tons  of  low-sulfur  coal.  To  produce  the 
oil  from  waste,  the  organic  material  is  treated  with  carbon  and  water  at 
250°  to  400°C  and  2000  to  5000  psi  pressure.  This  oil  product  has  a  heating 
value  of  15,000  BTU  per  pound  and  the  total  energy  potential  would  be  on 
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the  order  of  2,000  trillion  BTU.  High  collection  and  processing  costs, 
incomplete  technology,  and  high  capital  requirements  prevent  this 
energy  source  from  being  economically  competitive.  Presently,  only  one 
continuous  unit  with  a  capacity  of  20  lb  per  hour  is  being  operated  on 
a  test  basis.  Although  the  total  potential  energy  from  organic  waste  is 
enormous  and  growing,  economic  considerations  will  probably  prevent  this 
source  from  having  a  significant  effect  on  the  U.S.  energy  picture  by  1985. 
ENVIRONMENTAL  IMPACTS 

To  use  crops  to  create  alcohol  is  not  likely  to  increase  pollution. 

In  fact,  proper  farming  techniques  would  probably  reduce  soil  erosion  and 
increase  productivity  of  the  land. 

To  use  animal  waste  for  conversion  to  fuel  would  have  the  obvious  advan¬ 
tages  of  disposing  of  a  pollutant  and  recycling  it  into  a  useful  product. 
Areas  of  high  population  density  produce  greater  wastes  and  would  have  a 
locally  available  source  of  fuel  in  proportion  to  their  population.  Water 
quality  problems  associated  with  organic  wastes  could  be  alleviated.  The 
residue  would  be  sterile,  although  large  amounts  of  bulk  material  would 
still  have  to  be  placed  somewhere  perhaps  as  landfill. 

The  oil  produced  has  properties  varying  with  the  type  of  material  com¬ 
posing  the  waste.  A  distinct  advantage  in  waste  conversion  would  be  to 
reduce  demand  on  natural  resources  commensurate  with  the  amount  of  oil  and 
gas  made  from  these  wastes. 

12.  Solar  Energy 

Solar  energy  is  a  source  of  both  heat  and  electromagnetic 
radiation,  and  possibilities  exist  for  both  direct  and  indirect  use  of 
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this  energy.  Fossil  fuels  are  representative  of  solar  energy  stored  from 
earlier  periods  in  the  earth’s  history,  which,  when  ignited,  release  the  en¬ 
ergy  plants  and  animals  accumulated  eons  ago.  An  indirect  way  of  using 
solar  energy  in  more  recent  history  would  be  burning  fuel,  wood,  or  plants 
directly,  while  direct  use  would  be  a  solid  state  solar  cell. 

Four  characteristics  of  solar  energy  deserve  particular  note: 

(1)  It  is  a  diffuse,  low- intensity  source  of  energy 

(2)  The  energy  is  spread  over  various  frequencies  (i.e.,  distributed 
over  the  various  wavelengths  of  light) 

(3)  Its  intensity  is  continuously  variable  during  the  daylight  hours, 
is  zero  at  night,  and  is  subject  to  weather  and  seasonal  varia¬ 
tions 

(A)  Its  availability  differs  widely  between  geographic  area 

A  consequence  of  the  diffuse  nature  of  solar  energy  is  that  it  does  not 
naturally  produce  the  high  temperatures  characteristic  of  combustion  pro¬ 
cesses.  This  is  a  definite  disadvantage  since  high  temperatures  make  pos¬ 
sible  greater  thermodynamic  efficiency  in  energy  conversion. 

The  U.S.  land  area  intercepts  each  year  about  600  times  its  total 
1976  energy  requirements  at  an  intensity  of  radiation  equivalent  to  1  Kilo¬ 
watt  per  sq.  meter  or  less,  (IT  &  T  Consultive  Committee,  1972).  At  10- 
percent  efficiency,  each  square  meter  of  active  surface  will  produce  not 
more  than  100  W  of  peak  power. 

Such  heat  can  be  used  for  electricity  generation,  space  heating,  cooling, 
and  processing  of  industrial  materials.  Solar  radiation  causes  photosyn¬ 
thetic  conversion  and  storage  of  energy  in  plants  and  other  photochemical 
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reactions,  which  also  convert  and  store  energy. 

About  half  the  energy  in  the  solar  spectrum  lies  in  wavelengths  usable 
in  photosynethesis.  The  efficiency  of  this  half  can  be  in  the  neighborhood 
of  50  percent,  giving  an  overall  possible  photosynthetic  conversion  of  25 
percent.  In  experiments,  efficiencies  in  the  usable  spectrum  ranged  from 
chlorella  (a  green  algae)  at  20  percent  conversion  efficiencies  to  about  2 
percent  for  sugar  cane.  Experiments  in  Japan  to  use  chlorella  have  always 
fallen  short  of  economical  use  as  food.  Consequently,  using  it  for  fuel 
with  a  lower  unit  efficiency  than  food  would  also  be  uneconomical.  Since 
chlorella  rates  high  in  efficient  conversion  of  solar  energy,  other  plants 
do  not  appear  to  be  good  prospects  for  useful  conversion  of  solar  energy. 

With  direct  conversion  of  solar  energy,  the  number  and  range  of  poten¬ 
tial  applications  are  extensive.  However,  the  present  state  of  technology 
is  such  that  energy  collection  efficiencies  are  low,  while  the  requirements 
for  energy  storage  resulting  from  the  intermittent  nature  of  the  source 
result  in  costs  that  are  prohibitive  for  general  use.  A  typical  1,000-MW 
powerplant  operating  in  a  normal  solar  climate  would,  with  present  technol¬ 
ogy,  require  37  square  miles  of  collector  surface,  assuming  efficiency  of 
conversion  of  solar  energy  to  process  heat  is  30  percent  and  to  electrical 
energy  is  5  percent.  The  many  square  miles  of  collector  surface  that  would 
be  required  for  even  a  medium-sized  power  generation  facility  would  have 
significant  impact  on  the  land  area,  its  other  use  or  resource  values, 
and  on  the  general  environment.  There  would  be  a  major  esthetic  intrusion 
in  desert  areas  which  now  are  generally  unmarred  by  man  s  activities. 

The  silicon  cell,  developed  about  15  years  ago,  has  proved  to  be  a 
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reliable  means  for  this  direct  conversion  of  solar  radiation  to  electricity 
for  applications  to  outer  space.  The  generation  of  significant  amounts  of 
power,  however,  requires  the  connection  of  extremely  large  numbers  of  cells 
The  capital  cost  of  silicon  cell  arrays  results  in  power  costs  in  the  order 
of  $2.00  to  $5.00  per  Kilowatt  Hour.  Thus,  the  cost  is  about  1,000  times 
that  of  conventional  power  sources. 

Examples  of  other  types  of  solar  generation  potential  include  floating 
powerplants,  which  would  use  the  solar -produced  temperature  differentials 
that  exist  between  the  upper  and  lower  levels  of  Caribbean  waters  and  the 
Gulf  Stream.  A  second  concept  deals  with  the  orbiting  of  space  vehicles 
for  the  purpose  of  creating  central  power  generation.  Systems  such  as 
these  have  not  yet  been  developed  or  tested,  so  they  do  not  represent  fea¬ 
sible  energy  source  alternatives  that  can  be  considered  at  this  time.  Some 
application  for  solar  heat  exists  in  home  heating  using  relatively  inexpen¬ 
sive  collectors  costing  $2.00  -  $4.00  per  square  foot  and  using  auxiliary 
heating  when  necessary. 

As  a  large-scale  source  of  power,  expensive  collector  areas  and  low  ef 
ficiencies  make  it  unlikely  that  solar  energy  will  have  any  significant  im¬ 
pact  within  the  next  30  years. 

13.  Tidal  Power 

Tidal  power  is  a  hydroelectric  energy  source  similar  to  other 
water  power  sources.  It  is  derived  from  the  alternate  filling  and  emptying 
of  a  bay  or  estuary  that  can  be  enclosed  by  a  dam.  The  total  tidal  power 
dissipated  by  the  earth  is  enormous,  largely  accounted  for  by  oceanic  fric¬ 
tion  in  bays  and  estuaries  around  the  world,  although  theoretically,  it 
could  be  captured  and  converted  to  electric  power.  Despite  this  total 
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potential,  practical  considerations  have  eliminated  all  geographic  areas 
except  where  tidal  behavior,  range,  and  water  displacement  are  extremely 
favorable. 

Two  plants  are  presently  operating.  The  larger  is  the  Ranee  Plant  on 
the  Ranee  River  estuary  in  Brittany,  France,  which  was  completed  in  1967, 
at  a  cost  of  $90  million.  It  has  a  capacity  of  240  MW,  to  be  increased  to 
320  MW.  The  present  cost  is  about  $350/KW.  The  U.S.S.R.  completed  its  first 
plant,  which  has  a  1,000  kW  capacity,  on  the  White  Sea  in  1969.  Other  pro¬ 
posals  include  the  Bristol  Channel,  United  Kingdom;  the  San  Jose  Gulf; 
Argentina;  and  the  western  Australian  Coast.  The  Canadian  government 

studied  23  sites  on  the  Bay  of  Fundy. 

The  only  practical  opportunities  for  economic  development  in  the  United 
States  appear  to  be  in  the  vicinity  of  Passamaquoddy  Bay,  Maine,  and  per¬ 
haps  Turnagain  Bay  in  Cook  Inlet,  Alaska.  The  higher  potentials  for  Cook 
Inlet  are  negated  by  economics  and  distance  from  the  market.  Passamaquoddy 
Bay  has  a  tidal  range  of  18  ft.  Capital  costs  of  as  high  as  $1  million  for 
the  1.8  billion  kW-hour/year  were  calculated  in  a  detailed  1964  Senate  Sub¬ 
committee  proposal  for  development.  With  enormous  increase  in  demand,  the 
significance  of  this  contribution  has  lessened,  and  the  project  has  been 
determined  to  be  uneconomical. 

Some  possibility  exists  that  with  better  interest  rates  and  a  decline 

in  alternate  energy  sources,  the  Canadian  government  will  develop  a  portion  • 

of  the  Bay  of  Fundy  before  1985.  Some  of  this  power  could  become  available 

to  the  New  England  region  of  the  United  States.  Assuming  a  maximum  of  10 

billion  kW-hours  from  this  source  could  be  available  by  1985,  this  would  sti] 
be  only  2  percent  of  the  projected  electrical  energy  required  by  the  New 
England  region  at  that  time.  The  attraction  of  the  renewable  nature  of 
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tidal  energy  is  a  great  advantage,  although  the  total  amount  of  energy  is 
relatively  low. 

ENVIRONMENTAL  IMPACT 

Environmental  problems  would  be  considerable.  Although  no  air  pollu¬ 
tion  would  exist,  damming  with  alternate  filling  and  emptying  of  bay  and 
estuary  areas  would  effect  shipping,  drainage,  sport  and  commercial  fish¬ 
eries,  wildlife,  water  quality,  esthetics,  recreation,  accumulation  of 
sands  and  silts,  and  numerous  other  uses  of  present  bays  and  estuaries. 

14.  Wind  Energy 

Energy  can  be  obtained  from  the  wind  by  means  of  a  device 
that  will  extract  energy  from  a  moving  mass  of  air.  A  fixed  device  can 
capture  kinetic  energy  by  rotation  about  an  axis  and,  coupled  to  a  gener¬ 
ator,  convert  it  into  an  electrical  form.  Economical  power  generation  re¬ 
quires  an  average  annual  wind  velocity  of  about  30  mph,  a  nearly  constant 
magnitude,  and  topography  in  which  boundary-layer  effects  are  minimal. 

The  advantages  in  using  wind  energy  include  (a)  the  supply  is  inexhausti¬ 
ble,  (b)  it  is  available  in  many  parts  of  the  world,  and  (c)  the  energy  is 
free  on  the  site  of  production.  Some  of  the  practical  disadvantages  are 
(a)  the  low  energy  density  of  the  wind,  (b)  the  wind  velocity  is  unpredic¬ 
table  in  time  and  magnitude,  (c)  the  low  conversion  efficiencies  of  aeromotors, 
(d)  the  effect  of  icing  conditions  and  weather  on  aeromotors,  and  (e)  the 
high  capital  investment  cost. 

In  Denmark,  between  1940  and  1945,  when  fuel  oil  was  in  short  supply, 

88  wind— driven  installations  generated  18,000  MW-hours  for  local  needs. 

By  combining  wind— driven  generators  with  diesel  standby  units,  contin— 
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uous,  small-scale,  dependable  power  can  be  locally  generated.  This  method 
has  supplied  lighthouses  for  over  10  years  at  several  locations,  but  at  a 
capacity  of  less  than  10  KW.  Presently,  only  one  major  research  project  to 
harness  the  wind's  energy  exists.  It  is  at  the  University  of  Hawaii  and 
has  a  budget  of  just  over  $100, 000/year .  If,  for  example,  10  billion 
kW-hours/year  could  be  produced  from  a  few  large  and  numerous  small  genera¬ 
tors,  then  it  would  reduce  the  use  of  conventional  fuel  annually  by  four 
million  tons  of  coal  or  another  equivalent  source  of  energy.  However,  the 
high  cost  of  equipment,  energy  storage,  and  backup  equipment  coupled  with 
the  intermittent  characteristics  of  the  wind  preclude  a  favorable  cost 
benefit  of  wind  energy  at  the  present  time.  Small-scale  use  may  increase 
in  remote  areas  where  transmission  costs  prevent  conventional  power  systems, 
but  this  impact' on  the  total  power  picture  is  negligible.  Wind  energy  does 
not  appear  to  be  an  available  alternative  to  traditional  large-scale  energy 
sources  at  this  time. 

ENVIRONMENTAL  IMPACT 

The  chief  environmental  advantage  of  this  noiseless  air -pollution- 
free  source  of  electrical  energy  is  in  its  elimination  of  conventional 
fossil  fuel  use.  Secondly,  transmission  of  either  the  fuel  or  energy  over 
long  distances  could  be  eliminated  since  the  wind  is  free  on  site,  prefer¬ 
ably  a  site  close  to  the  consumer. 

The  chief  disadvantage  would  be  the  adverse  esthetic  effect  of  a  large 
number  of  towers  with  the  assorted  equipment  to  absorb  the  wind's  energy. 
Associated  with  this  would  be  land  disruptions  caused  by  construction  and 
guying  of  large  towers.  Possible  injury  to  soaring  birds  or  damage  to  the 
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devices  themselves  by  large  numbers  of  birds  is  a  possibility.  Heavy 
weather,  icing,  and  high  winds  could  make  such  structures  unstable  and  a 
hazard  to  the  immediate  surrounding  areas. 

B.  Conservation  of  Energy  Use 

The  United  States  has  both  the  highest  per  capita  consumption  of 
energy  and  the  highest  per  capita  income  in  the  world.  Energy  has  provided 
the  foundation  for  a  continued  rise  in  our  material  standard  of  living. 
Demand  for  energy  in  the  U.S.  has  been  increasing  at  an  average  rate  of 
3.1  percent  for  the  last  20  years,  more  than  twice  the  growth  rate  of  the 
U.S.  population.  Higher  energy  use  per  capita  compounded  by  population 
growth  has  produced  unprecendented  levels  of  energy  consumption.  As 
population  growth  slows,  increasing  per  capita  demand  will  account  for  a 
larger  and  larger  share  of  increasing  total  demand  for  energy.  These 
trends  are  illustrated  in  table  57. 


Table  57  -  U.S.  Total  and  Per  Capita  Net  and  Gross  Energy  Input 


Year 

Gross  Energy 
Input 

(Quadrillion  BTUs) 

Net  Energy 
Input 

Population 

(Millions) 

Gross  Energy 
Input/ Capita 
(Million  BTUs) 

1950 

34.0 

29.7 

152.3 

223.2 

1955 

39.7 

34.3 

165.9 

239.3 

1960 

44 . 6 

38.2 

180.7 

246.8 

1965 

53.3 

45.3 

194.2 

274.4 

1970 

67.4 

56.0 

204.8 

329.1 

1975 

80.3 

65.1 

216.2 

371.4 

1980 

96.0 

76.1 

229.4 

418.5 

1985 

116.6 

89.7 

243.3 

479.2 

2000 

191.9 

140.1 

279.7 

686.1 

Source : 

United  States  Energy  Through  the 
United  States  Department  of  the 

the  Year  2000, 
Interior,  Dec. 

1972,  p.  5. 
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In  the  past,  energy  growth  has  been  little  constrained  by  price  or 
supply  of  resources.  However,  recognition  that  environmental  costs  should 
be  reflected  in  price  of  energy,  concern  over  environmental  quality,  and 
uncertainty  of  both  immediate  and  long-term  energy  supplies  have  added 
urgency  to  the  study  and  realization  of  energy  conservation. 

Energy  demand  growth  can  be  reduced  by  slowing  population  growth  and 
reducing  per  capita  energy  use.  However,  potential  reductions  in  popula¬ 
tion  growth  are  limited  as  fertility  appears  to  be  approaching  replacement 
level.  In  addition,  the  most  important  factor  in  growth  of  energy  demand 
has  not  been  population  growth,  but  higher  energy  demand  per  capita.  In  a 
study  of  electricity  demand,  alternative  population  projections  showed  that 
"the  population  assumption  is  unimportant  for  demand  growth  in  the  next  20 
to  30  years"  (Chapman,  Turrel,  and  Mount,  1972). 

The  most  promising  approach  to  reduction  in  demand  is,  therefore, 
through  lower  per  capita  use  of  energy.  The  rate  of  growth  of  per  capita 
energy  demand  could  be  reached  by  (1)  reducing  the  rate  of  growth  of  demand 
for  the  goods  and  services  produced  with  energy,  (2)  producing  the  demanded 
goods  and  services  more  efficiently,  and  (3)  converting  energy  to  useful 
work  more  efficiently. 

The  Office  of  Emergency  Preparedness  recently  released  a  study  on  con¬ 
servation,  (Office  of  Emergency  Preparedness,  1972).  The  study  focuses  par 
ticularly  on  short-term  and  mid-term  user  conservation  measures  and  does 
not  consider  improvement  in  recovery  techniques  for  primary  fuels  or  re¬ 
late  government  actions.  The  measures  suggested  could  reduce  energy  con¬ 
sumption  by  5.0  quadrillion  BTU  (QBTU)  a  year  in  1975,  15.5  QBTU  a  year  in 
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1980,  and  33.4  QBTU  per  year  after  1980.  These  energy  savings  represent 
the  maximum  that  can  be  achieved  if  all  the  suggested  measures  were  imple¬ 
mented.  Since  all  of  the  suggestions  depend  on  voluntary  cooperation  for 
which  incentive  is  slight,  the  estimates  must  be  regarded  as  the  upper  lim¬ 
it  and  not  the  most  likely  outcome. 

Office  of  Emergency  Preparedness  found  the  greatest  potential  for  energy 
conservation  in  improved  insulation  in  homes,  adoption  of  more  efficient  air- 
conditioning  systems,  shifting  intercity  freight  from  highway  to  rail,  shift¬ 
ing  intercity  passengers  from  air  to  ground  travel,  shifting  urban  passengers 
from  automobiles  to  mass  transit,  consolidating  freight  in  urban  freight 
movement,  and  introduction  of  more  efficient  processes  and  equipment. 

The  following  outline  of  specific  measures  directed  at  the  four  major 
consuming  sectors,  transportation,  residential  and  commercial,  industrial, 
and  utilities,  is  taken  from  the  OEP  study.  These  measures  could  be  imple¬ 
mented  through  standards  and  regulations,  tax  incentives,  and  educational 
campaigns . 

Short-Term  Measures  (1972-1975) 

Transportation  -  Conduct  educational  programs  to  stimulate  public 
awareness  of  energy  conservation  in  the  transportation  sector;  establish 
government  energy  efficiency  standards;  improve  airplane  load  factors; 
promote  development  of  smaller  engines/vehicles;  improve  traffic  flow; 
improve  mass  transit  and  intercity  rail  and  air  transport;  promote  auto¬ 
mobile  energy-efficiency  through  low  loss  tires  and  engine  tuning. 

Savings  -  1.9  Quadrillion  (Q)  BTU/year  -  (10  percent) 
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Resident ial/Commercial  -  Provide  tax  incentives  and  insured  loans  to 


encourage  improved  insulation  in  homes;  encourage  use  of  more  efficient 

appliances  and  adoption  of  good  conservation  practices. 

Savings  -  0.2  QBTU/year  -  (1  percent) 

Industry  —  Increase  energy  price  to  encourage  improvement  of  processes 
and  replacement  of  inefficient  equipment;  provide  tax  incentives  to  en¬ 
courage  recycling  and  reusing  of  component  materials. 

Savings  -  1.9  -  3.5  QBTU/year  -  (6-11  percent) 

Electric  Utilities  -  Smooth  out  daily  demand  cycle  by  means  of  govern¬ 
ment  regulation;  facilitate  new  construction;  decrease  electricity  demand. 
Savings  -  1.0  QBTU/year  -  (4  percent)  (already  assumed  in  the  projections) 

Mid-Term  Measures  (197 6-1980) 

Transportation  -  Improve  freight  handling  systems;  support  pilot  im¬ 
plementation  of  most  promising  alternatives  to  internal  combustion  engine; 
set  tax  on  size  and  power  of  autos;  support  improved  truck  engines;  re 
quire  energy-efficient  operating  procedures  for  airplanes;  provide  sub¬ 
sidies  and  matching  grants  for  mass  transit;  ban  autos  within  the  inner 
city;  provide  subsidies  for  intercity  rail  networks;  decrease  transpor¬ 
tation  demand  through  urban  refurbishing  projects  and  long-range  urban/ su¬ 
burban  planning. 

Savings  -  4.8  QBTU/year  -  (21  percent) 

Residential/Commercial  -  Establish  upgraded  construction  standards  and 
tax  incentives  and  regulations  to  promote  design  and  construction  of  ener¬ 
gy-efficient  dwellings  including  the  use  of  the  "total  energy  concept  for 
multi-family  dwellings;  provide  tax  incentives,  R  &  D  funds  and  regulations 
to  promote  energy  efficient  appliances,  central  air  conditioning;  water 
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heaters,  and  lighting. 

Savings  -  5.1  QBTU/year  -  (14  percent) 

Industry  -  Establish  energy  use  tax  to  provide  incentive  to  upgrade 
processes  and  replace  inefficient  equipment;  promote  research  for  more  ef¬ 
ficient  technologies;  provide  tax  incentives  to  encourage  recycling  and 
reusing  component  materials. 

Savings  -  4.5  -  6.4  QBTU/year  -  (12-17  percent) 

Electric  Utilities  -  Restructure  rates  for  heavy  uses  to  smooth  out 
demand  cycle;  facilitate  new  construction. 

Savings  -  1.1  QBTU/year  -  (4  percent)  (already  assumed  in  the  projections) 
Long-Term  Measures  (beyond  1980) 

Transportation  -  Provide  R  &  D  support  for  hybrid  engines,  non-petrol¬ 
eum  engines,  advanced  traffic  control  systems,  dual-mode  personal  rapid 
transit,  high-speed  transit,  new  freight  systems,  and  people  movers; 
decrease  demand  through  rationing  and  financial  support  for  urban  develop¬ 
ment  and  reconstruction. 

Savings  -  8  QBTU/year  -  (25  percent) 

Residential /Commercial  -  Provide  tax  incentives  and  regulations  to 
encourage  demolition  of  old  buildings  and  construction  of  energy-efficient 
new  buildings;  R  &  D  funding  to  develop  new  energy  sources  (solar,  wind 
power) . 

Savings  -  15  QBTU/year  -  (30  percent) 

Industry  -  Establish  energy  use  tax  to  provide  incentive  for  upgrading 
processes  and  replacing  inefficient  equipment;  promote  research  in  ef¬ 
ficient  technologies;  provide  tax  incentives  to  encourage  recycling  and 
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reusing  component  materials. 

Savings  -  9-12  QBTU/year  -  (15-20  percent) 

Electric  Utilities  -  Smooth  out  daily  demand  cycle  through  government 
regulation;  facilitate  new  construction;  support  R  &  D  efforts. 

Savings  -1.4  QBTU/year  -  (3  percent) 

The  Office  of  Emergency  Preparedness  estimates  that  by  1980,  space 
heating  and  cooling  requirements  could  be  reduced  by  20  percent  through 
improved  insulation  and  a  nationwide  education  program  to  encourage  con¬ 
servation  practices  in  the  home.  Thermal  insulation  also  reduces  the 
energy  required  for  air  conditioning,  an  important  factor  in  summer  peak 
loads  of  utility  systems.  Different  models  of  air  conditioners  vary  great¬ 
ly  in  efficiency.  The  least  efficient  consumes  2.6  times  the  electricity 
consumed  by  the  most  efficient  to  provide  the  same  cooling.  If  more  ef¬ 
ficient  air  conditioners  were  used,  the  annual  power  consumption  for  air 
conditioning  in  1970  could  have  been  reduced  by  15.8  billion  kW-hours,  or 
about  40  percent.  The  connected  load  would  have  also  been  decreased  by  40 
percent,  or  by  17,800  MW  (Hurst  and  Moyers,  1972). 

In  his  Energy  Message  of  April  18,  1973,  President  Nixon  told  the  Na¬ 
tion: 

"To  provide  consumers  with  further  information,  I  am  directing  the 
Department  of  Commerce,  working  with  the  Environmental  Protection  Agency, 
to  develop  a  voluntary  system  of  energy  efficiency  labels  for  major  home 
applicance.  These  labels  should  provide  data  on  energy  use  as  well  as  a 
rating  comparing  the  product’s  efficiency  to  other  similar  products. 

A  step  forward  was  taken  in  1971,  with  the  revision  of  the  Federal 
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Housing  Authority's  Minimum  Property  Standards  (MPS)  for  single-family  dwel¬ 
lings.  The  MPS  establishes  thermal  design  criteria  for  qualification  of 
residences  for  Federal  Housing  Authority- insured  mortgages.  However,  new 
homes  constructed  through  conventional  financing  are  not  required  to  follow 
these  standards.  The  revised  FHA-MPS  do  not  distinguish  between  electrically 
heated  and  combustion-heated  homes.  A  study  of  construction  practices  found 
that  appreciable  energy  savings  and  some  monetary  savings  to  homeowners  were 
possible  through  stricter  insulation  requirements.  Wider  application  of 
these  standards  and  additional  insulation  beyond  the  MPS  requirements 
would  afford  further  energy  savings. 

Substantial  reductions  are  also  possible  in  the  transportation  sector. 
The  transportation  of  people  and  goods  accounted  for  24.5  percent  of  U.S. 
energy  consumption  in  1970.  Increase  in  transportation  energy  consumption 
is  due  primarily  to  growth  in  levels  of  traffic  and  shifts  to  less  energy 
efficient  modes.  Below  are  shown  the  energy  requirements  for  transport  of 
freight  and  passengers.  The  efficiencies  are  typical  of  the  mid-1960's 
(table  58). 

Table  58  -  Energy  Requirements  for  Transportation  of  Freight  &  Passengers 

Efficiency  of  Freight  Transport  Efficiency  of  Passenger  Transport 

BTU/ton  mile _  _ BTU/passenger-mile _ 


Pipeline 

450 

Bicycle 

200 

Waterway 

540 

Walking 

300 

Railroad 

680 

Buses 

1,200 

Truck 

2,300 

Railroads 

1,700 

Airplane 

37,000 

Automobile 

4,500 

Airplane 

9,700 

VIII-121 


Source:  Energy  Consumption  for  Transportation  in  the  U.S., 

Eric  Hurst,  Oak  Ridge  National  Laboratory,  June,  1971. 

The  shift  from  railroads  to  truck  and  airplane  in  freight  traffic  and 
from  railroad  and  buses  to  airplanes  has  caused  declining  energy  efficien¬ 
cy.  The  trend  is  encouraged  by  preferential  government  policies  favoring 
air  and  highway  transport.  Low  average  car  occupancy  rates,  use  of  cars 
for  many  short  trips,  and  disregard  for  congestion  problems  increase  fuel 
consumption  and  pollution. 

To  illustrate  possible  energy  savings  through  use  of  energy  effi¬ 
cient  transport  modes,  one  study  compared  two  transportation  models,  an 
actual  and  a  hypothetical  case.  Comparison  of  the  two  models  revealed 
that  adoption  of  the  hypothetical  case  would  require  only  71  percent  as 
much  energy  as  the  actual  1970  case  (Hurst  and  Moyers,  1972). 

Assumptions  underlying  the  hypothetical  model  include  the  following: 

(1)  Half  the  freight  traffic  carried  by  truck  and  air  is  to  be  car¬ 
ried  by  rail. 

(2)  Half  the  intercity  passenger  traffic  carried  by  air  and  one- 
third  the  traffic  transported  by  car  are  to  be  carried  by  bus 
and  train. 

(3)  All  the  urban  automobile  traffic  is  to  be  carried  by  bus. 

Socioeconomic  factors  that  might  inhibit  shifts  to  energy  efficient 

transport  modes  employed  in  the  conjectural  model  are  ignored  in  the  anal¬ 
ysis.  Such  factors  include  existing  land-use  patterns,  capital  costs, 
changes  in  energy  efficiency  within  a  given  mode,  substitutability  among 
modes,  new  technologies,  transportation  ownership  patterns,  and  other 
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institutional  variables. 


A  comparison  between  the  actual  and  the  hypothetical  models  identifies 
the  principal  components  of  energy  use  patterns  and  emerging  considerations 
that  may  precipitate  the  shift  towards  increased  energy  efficiency  in  ur¬ 
ban  transportation.  Variables  influencing  the  current  energy  mix  include 
personal  preferences,  private  economics,  convenience,  speed,  reliability, 
and  government  policy,  Current  transportation  patterns  are  altered  by  fac¬ 
tors  such  as  fuel  scarcities,  rising  energy  prices,  dependence  on  foreign 
petroleum,  urban  land*mse  problems,  and  environmental  considerations. 

The  OEP  study  estimated  that  short-term  measures  could  produce  a  max¬ 
imum  energy  savings  in  the  transportation  sector  of  1.9  quadrillion  Btu 
per  year  by  1975,  equal  to  10  percent  of  transportation  demand.  Such  measures 
would  include  educational  progress,  establishment  of  government  efficiency 
standards,  improved  airplane  load  factors,  smaller  engines  and  vehicles,  im¬ 
proved  mass  transit,  and  improved  traffic  flow.  Public  awareness  of  energy 
conservation  and  alternatives  would  foster  a  clearer  understanding  of  the 
energy  implications  of  decisions.  A  change  in  public  attitudes  toward  walk¬ 
ing,  bicycling,  and  mass  transit  might  do  much  to  reduce  demand  for  energy. 

Another  sector  of  great  potential  for  energy  conservation  cited  by  the 
OEP  study  is  industry.  OEP  projects  that,  with  the  exception  of  the  pri¬ 
mary  metals  sector,  industrial  demand  for  energy  under  existing  technology 
could  be  reduced  to  5  to  10  percent  given  sufficient  economic  incentive 
(possibly  price  increase  or  an  energy  tax) .  Often  less  efficient  equip¬ 
ment  is  chosen  because  capital  expenditure  is  recovered  in  a  shorter  time. 
Incentive  for  selection  of  more  efficient  equipment  could  counter  higher 


VIII-123 


capital  expenditures.  Industrial  energy  demand  can  also  be  cut  by  recycling 
metals.  For  nonferrous  metals,  the  amount  of  energy  required  to  recycle 
scrap  metal  is  less  than  20  percent  of  that  required  to  refine  the  metal 
originally,  although  new  low-energy  primary-metal  extraction  methods  are 

being  developed. 

The  imbalance  between  supply  and  demand  for  energy  can  be  narrowed 
through  the  price  mechanism.  In  the  past,  use  of  natural  air,  water,  and 
land  resources  has  been  virtually  free.  If  a  price  were  put  on  social  costs 
reflecting  depletion  of  resources  and  damage  to  the  environment,  energy 
patterns  would  tend  to  shift  to  reduce  demand  and  conserve  natural  resour¬ 
ces.  For  example,  an  electric  rate  schedule  including  higher  charges  for 
peak  period  usage  would  encourage  consumers  to  shift  use  to  other  times  of 
day,  resulting  in  more  efficient  use  of  existing  plants  and  less  construction 
of  new  generating  capacity  to  service  peak  demand.  Tax  credits  and  penal¬ 
ties  could  encourage  development  of  cleaner  and  more  efficient  technology. 

For  example,  an  auto  tax  would  make  it  more  expensive  to  drive  a  car  and 
encourage  use  of  mass  transit. 

Response  of  energy  demand  to  increases  in  prices  of  energy  is  difficult 
to  predict.  In  the  short  term,  gradually  rising  prices  may  have  negligible 
effects.  The  study  cited  previously  in  the  discussion  of  population  growth 
concluded  that  substantial  cost  increases  and  reduction  in  population  growth 
will  noticeably  lower  electricity  demand  growth  in  the  1980's  and  1990' s. 
Given  the  lengthy  time  period  of  response,  growth  reduction  in  the  1970 's 
might  be  limited  (Chapman,  Turrel  &  Mount,  1972).  The  authors  give  the 
following  preliminary  estimates  of  elasticity  of  electricity  demand  for 


VIIIr124 


electricity  prices,  income,  population,  and  gas  prices  (table  59). 

Table  59  -  Summary  of  Electricity  Demand  Estimated  Elasticities 

for  Electricity  Prices,  Income,  Population,  and  Gas  Prices 


Factor 

Residential 

Consumer  Class 

Commercial 

Industrial 

Average  Electricity 
Price 

-1.3 

-1.5 

-1.7 

Population 

+  .9 

+1.0 

+1.1 

Income 

+  .3 

+  .9 

+  .5 

Average  Gas  Price 

+  .15 

+  .15 

+  .15 

Percent  of  Response 
in  First  Year 

10% 

11% 

11% 

Years  for  50%  of 

Total  Response 

8  years 

7  years 

7  years 

The  elasticities  of  demand  represent  the  relationship  of  the  percent¬ 
age  change  in  electricity  demand  and  the  percentage  change  in  the  factor. 
For  example,  the  commercial  elasticity  for  electricity  prices  of  -1.5  means 
that  a  20  percent  rise  in  average  commercial  electricity  price  would  in  the 
long  run  cause  demand  to  be  30  percent  less  than  it  otherwise  would  have 
been. 

The  kind  of  public  policies  that  would  be  required  to  reduce  demand, 
according  to  Michael  McClosky,  Executive  Director  of  the  Sierra  Club,  would 
include  the  replacement  of  the  market  system  to  determine  how  much  energy 
shall  be  produced  or  imported  and  who  shall  consume  energy,  with  a  detail¬ 
ed  control  on  the  production,  importation,  and  use  of  energy  in  all  sec¬ 
tors  and  regions  of  the  economy.  In  his  evaluations  relative  to  control¬ 
ling  energy  growth,  he  states: 
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"A  short-run  strategy  would  involve  the  following  changes  in  public 
policy;  ending  or  reducing  the  many  biases  in  public  policies  which 
provide  incentives  to  energy  growth ;  maintaining  and  strengthening 
environmental  constraints  on  energy  growth;  reducing  energy  demands 
by  educating  the  public  to  understand  the  importance  of  conservative 
use  of  energy;  encouraging  intensified  research  and  development  in 
order  to  achieve  greater  efficiencies  in  energy  utilization  and  in  or¬ 
der  to  find  new,  more  environmentally  acceptable  energy  sources  and 
discouraging  growth  in  industries  that  are  the  most  profligate  consu¬ 
mers  of  energy.  Coordination  of  these  efforts  would  be  facilitated 
through  the  establishment  of  new  government  agencies,  specifically 
geared  to  respond  to  the  energy  problem.  Each  of  these  changes 
would  involve  efforts  that  would  go  well  beyond  the  traditional 
bounds  of  energy  policy,  and  all  could  have  profound  economic  and  so¬ 
cial  impacts.  Yet  changes  are  already  beginning  to  occur  in  all  these 
fields,  and  environmentalists  are  determined  to  promote  them.  (Mc- 
Closky,  1971) 

To  coordinate  energy  programs  and  carry  out  the  directives  of  Presi¬ 
dent  Nixon’s  April  18,  1973  Energy  Message,  Secretary  of  the  Interior 
Rodgers  C.  B.  Morton,  created  3  new  offices  on  energy  -  the  Office  of  Energy 
Conservation,  the  Office  of  Energy  Data  and  Analysis,  and  the  Office  of 
Research  and  Development.  The  Office  of  Energy  Conservation  will  promote 
consumer  awareness  of  energy  conservation,  develop  studies  on  measures  to 
reduce  energy  requirements,  coordinate  all  Federal  agency  programs  relating 
to  energy  conservation,  and  work  to  obtain  Federal,  State,  local,  and  indus- 
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try  participation  in  energy-saving  programs. 

Development  of  untapped  energy  sources,  such  as  geothermal  steam,  tar 
sand,  hydrogen,  and  solar  energy,  conversion  techniques  such  as  the  fuel 
cell  and  magnetohydrodynamics,  and  more  efficient  methods  of  energy  con¬ 
version  offer  long-range  possibilities  for  conservation  of  scarce  non¬ 
renewable  resources. 

The  environmental  benefits  of  energy  conservation  depend  on  the  energy 
mix  that  evolves.  Reduced  consumption  of  energy  from  one  to  several  sources 
may  be  balanced  by  increased  consumption  of  energy  from  other  sources. 
Environmental  benefits  will  vary  in  direct  proportion  to  the  adverse  im¬ 
pacts  that  would  have  resulted  from  the  foregone  consumption.  Environmen¬ 
tal  impacts  of  each  individual  energy  alternative  are  discussed  in  the 
section  on  that  alternative.  For  example,  curtailment  of  oil  consumption 
will  have  greater  environmental  benefits  than  curtailment  of  gas  consump¬ 
tion  since  oil  combustion  produces  significant  adverse  environmental  im¬ 
pacts  while  gas  is  virtually  clean  burning. 
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C.  Administrative  Alternatives  to  Federal  Coal  Leasing 


The  below  listed  broad  alternatives  to  implementing  EMARS  are 
predicated  upon  the  fact  that  several  hundred  thousand  acres  of 
Federal  coal  land  are  already  under  leases  or  permit.  These  are 
identified  and  discussed  in  Chapter  1  of  this  draft.  As  such, 
prior  valid  rights  and  on-going  operations  exist  that  will,  to  a 
degree,  limit  or  compromise  the  environmental  -  land  use  planning  of 
the  respective  alternatives.  All  of  the  following  alternatives  are 
subject  to  43  CFR  23  and  proposed  30  CFR  211  Surface  Management 
Regulations.  However,  considerable  environmental  protection  author¬ 
ity  is  presently  available  to  the  surface  management  agencies 
through  implementation  of  NEPA  on  the  above  older  leases. 

1.  Issuance  of  prospecting  permits  in  response  to  application. 

This  constitutes  resumption  of  the  process  curtailed  by  BLM  in  1971 
and  placed  in  official  moratorium  by  Secretary  Morton  on  February  17, 
1973.  This  traditional  approach  is  designed  to  reward  those  operators 
who  have  prospected  for  and  located  coal  with  a  preference  right 
lease.  However,  new  leases  would  be  subject  to  tighter  surface 
management  regulation  than  the  leases  now  in  effect.  There  are  a 
broad  range  of  options  within  this  alternative. 

a.  No  Criteria.  At  one  end  is  issuance  of  prospecting  permits 
wherever  sought  by  industry  giving  energy  -  mineral  development  highest 
priority  over  other  land  uses. 
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The  types  of  impact  from  this  alternative  are  similar  to  those  described 
in  the  proposal,  but  may  be  of  greater  intensity  locally.  Land  use, 
aesthetics,  orderly  road  and  power  transmission  development  plus  re¬ 
habilitation  will  be  more  heavily  impacted. 

Uncontrolled  leasing  with  uncertain  development  impacts  heavily  upon 
the  human  environment.  These  will  be  primarily  in  terms  of  uncertainty 
as  to  where,  when  and  to  what  extent  leasehold  interests  might  be 
developed  which  would  force  shifts  in  population.  Significant  un¬ 
controlled  environmental  impact  occurs  from  mine  and  commercial /urban 
development  in  previously  rural  settings.  This  is  generally  unsettling 
even  under  well  planned  conditions.  It  is  worse  under  random  develop¬ 
ment. 

b.  Selective  Criteria.  At  the  other  end  is  issuance  of 
permits  after  a  careful  evaluation  of  each  site  and  full  considera¬ 
tion  of  other  resource  values.  Essentially  leases  would  be  issued 
only  where  impacts  on  other  resources  would  be  minimal  and  reclama¬ 
tion  assured.  This  is  similar  to  proposal  but  involves  single  site 
consideration  rather  than  total  resource  planning. 

Environmental  impacts  will  be  moderate  and  essentially  the  same  as 
the  proposal.  Leasing  will  be  upon  a  site  by  site  basis.  Develop- 

i 

ment  could  be  more  random  than  the  proposal  and  create  greater  con¬ 
flicting  land  use  problems  with  related  impacts  on  rural  communities. 
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2 .  Control  Development  of  Federal  Coal. 

Further  development  of  the  Federal  coal  resource  could  be  controlled 
in  various  respects  -  location,  timing,  method. 

a.  Curtailment  of  Federal  Leasing.  Under  this  alternative, 
further  leasing  of  Federal  deposits  would  be  eliminated  or  reduced 
below  the  level  which  would  probably  result  under  the  proposed  action. 
Since  Federal  deposits  are  often  intermingled  with  other  deposits, 
opportunities  for  unitized  operations  would  be  reduced. 

Many  detrimental  economic  and  environmental  effects  will  arise  from 
"freezing"  future  development  into  existing  tenure  patterns.  With 
an  accelerated  nationwide  demand  of  coal,  it  is  assumed  that  develop¬ 
ment  would  thus  be  stimulated  on  these  tracts. 

Federal  coal  represents  607.  of  the  total  Western  coal  resource,  and 
is  now  only  470  under  lease.  Mining  would  invariably  increase  indus¬ 
trial  utilization  of  private  lands.  It  is  widely 

felt  that  the  Federal  Government  is  more  diligent  in  enforcing  environ¬ 
mental  safeguards,  thus  greater  risks  exist  due  to  this  option. 

One  important  impact  of  refusing  to  lease  additional  Federal  coal 
would  be  to  put  more  and  more  pressure  on  private.  State,  and  Indian 
lands  to  become  major  supply  areas,  and  thus  to  become  targets  for 
heavy  industrialization.  Many  of  these  sites  or  locales  lack  superior 
suitability. 
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Another  is  the  impact  on  what  would  otherwise  be  efficient  producing 
units,  of  being  unable  to  include  therein  certain  Federal  tracts 
essential  to  the  unit's  efficiency.  This  could  contribute  to  sur¬ 
face  management  carelessness  and  rehabilitation  inefficiency. 

Reclamation  costs  are  also  inherently  greater  on  small  acreage  tracts. 
Withholding  further  Federal  leasing  would  also  tend  to  curtail  explora¬ 
tion  of  Federal  areas  not  yet  fully  inventoried.  Delays  in  collecting 
complete  resource  data  limits  ability  to  make  comprehensive  manage¬ 
ment  decisions. 


This  alternative  would,  in  many  cases,  force  development  of  higher 
cost  coal  resources.  In  Wyoming  for  example,  over  70%  of  the  strip- 
pable  coal  reserves  in  the  State  would  be  withdrawn.  This  alterna¬ 
tive  would  result  in  higher  prices  for  coal  and  coal-derived  energy 
in  areas  which  are  dependent  upon  Western  coal. 

Many  potential  coal  gasification  projects  would  be  eliminated,  thus 
aggravating  future  energy  supply  problems.  Gasification  is  generally 
heralded  as  an  attractive  environmental  option  for  the  use  of  coal. 

In  some  checkerboarded  and  scattered  ownership  patterns,  coal  develop¬ 
ment  on  private  lands  would  still  impact  on  Federal  lands  even  if 
they  are  not  made  available  for  leasing.  In  many  cases,  the  broad 
areas  that  would  actually  be  affected  by  mining  would  be  signifi¬ 
cantly  greater  than  those  areas  which  would  be  mined  if  Federal  coal 
were  available  in  conjunction  with  the  intervening  private  coal. 
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Wastage  of  the  resource  will  always  exist  when  an  operation  bypasses 
reserves  to  which  rights  have  not  been  acquired.  Another  aspect 
of  this  alternative  is  that  Congress  could  enact  legislation  to  in¬ 
duce  or  force  production  from  inactive  leases. 

b.  Underground  Mining,  This  alternative  would  result  from  the 
Federal  Government  issuing  leases  only  on  those  tracts  that  are  suited 
to  underground  operations.  Legislation  is  under  consideration  by 
Congress  which  would  prohibit  surface  mining.  This  could  also  be 
accomplished  by  Departmental  regulation.  This  option  would  force 
development  to  State,  private,  and  Indian  lands. 

The  National  Safety  Council  indicates  in  their  1973  Edition  of 
Accident  Facts  that  the  1972  injury  rates  by  industry  show  the 
frequency  rate  for  disabling  injuries  per  one  million  man-hours  is 
9.24  for  surface  mining  contrasted  to  37.41  for  underground  coal 
mining.  Of  all  industries  included  in  the  National  Safety  Council 
reporting  system  underground  coal  mining  shows  the  most  frequent 
number  of  disabling  injuries  per  1,000,000  man-hours  while  the 
frequency  rate  for  surface  mining  is  slightly  below  the  all  industry 
average  of  10.17.  The  severity  rate  (days  charged  for  work  injuries 
per  1,000,000  man-hours  exposure)  for  surface  mining  is  1,832  days 
compared  to  4,232  days  for  underground  coal  mining.  Again,  the 
severity  rate  for  underground  coal  mining  exceeds  all  other  industries 
reporting  to  NSC.  It  should  be  noted  that  industry  rankings  are  not 
exact  because  of  variation  from  industry  to  industry  in  the  propor¬ 
tion  of  companies  which  maintain  accident  records  and  send  reports 
to  the  National  Safety  Council  they  are,  however,  indicative. 
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Several  mining  factors  limit  the  use  of  underground  sites  in  preference 
to  surface  mines  in  the  West0  First,  current  recovery  techniques  of 
coal  seams  precludes  attempting  to  mine  by  underground  methods  coal 
that  is  thicker  than  15  feet.  In  some  locales,  such  as  Utah's 
Kaiparowits  Plateau,  it  is  projected  that  only  30  per  cent  of  the 
available  coal  can  be  mined  using  present  recovery  practices. 

Subsidence  cannot  be  properly  controlled  in  shallow  deposits.  Con¬ 
tinued  movement  and  collapse  of  the  surface  in  random  patterns  and 
over  many  years  can  easily  cause  more  disruption  for  a  longer 
period  than  a  properly  managed  and  rehabilitated  surface  mining  opera¬ 
tion.  Subsidence  not  only  makes  surface  use  hazardous  but  also 
destroys  land  form  and  jeopardizes  water  quality. 

Cost  to  the  consumer  is  another  adverse  factor  to  underground  mining. 
The  difference  between  the  two  methods  can  easily  be  $5.00  per  ton, 
which  is  a  significant  burden  to  be  assumed  by  ultimate  users,  and 
a  deterrent  to  economic  growth.  Underground  mining  is  also  of  a 
greater  duration  than  short  term  strip  recovery  and  thus  may  create 
a  greater  socio-economic  impact. 

In  summary,  it  can  be  stated  that  underground  mining  results  in 
less  natural  resource  impact  than  strip  mining.  Underground  opera¬ 
tions  do  not  tear  up  vast  acreages.  While  portal  structures  and 
mine  buildings  are  never  aesthetically  pleasing,  they  are  at  least 
confined  to  a  relatively  small  area  or  site.  Unfortunately,  under¬ 
ground  operations  are  hazardous  to  the  people  who  must 

work  in  them. 
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c.  Lease  only  where  the  Surface  and  Subsurface  are 

Federal 


Ownership  of  total  fee  would  enhance  both  administration  and  surface 
protection.  This  type  of  program  could  be  accomplished  by  legisla¬ 
tion  or  Secretarial  Order  directing  Interior  to  limit  future  leasing 
to  only  those  tracts  where  total  fee  is  owned  by  the  Government. 

The  proposed  amendment  to  the  pending  "Surface  Mining  Bill"  (S.  425) 
would: 

(1)  Prohibit  surface  mining  as  much  as  14.2  billion 
tons  of  Federal  coal  on  lands  where  the  United 
States  does  not  own  the  surface  (patented  surface). 

(2)  Prohibit  surface  mining  of  as  much  as  6.3 
billion  tons  of  Federal  coal  within  existing 
Federal  coal  leases  where  the  surface  is 
patented  and  mining  operations  have  not  commenced. 
Surface  mining  of  coal  would  be  prohibited  even 
if  the  lessee  owns  the  surface. 

(3)  Prohibit  the  sale  of  the  surface  rights  by  the 
surface  owner  for  strip  mining  of  Federally 
owned  coal. 

This  alternative  prohibits  surface  mining  on  approximately  43  million 
acres.  Seventy  million  acres  would  be  indirectly  affected.  As  much 
as  20%  of  this  land  could  be  precluded  from  surface  mining  due  to 
scattered  non- economical  mining  units  set  up  by  checkerboard  land 
ownership  patterns.  State  coal  lands  would  similarly  be  adversely 
affected  by  this  Amendment.  In  the  Birney -Decker  area,  which  con¬ 
tains  the  best  coal  deposits  in  Montana,  about  85%  of  the  coal  could 
not  be  mined. 
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It  is  estimated  that  14.2  billion  tons  of  federally  owned  strippable  coal 
are  within  lands  of  which  the  surface  rights  are  held  by  other  interests. 
Thus,  as  much  as  314  of  the  total  strippable  recoverable  coal  resource 
in  the  8  Western  conterminous  coal  leasing  States  could  be  adversely 
affected. 

Nearly  half  of  the  surface  embraced  by  existing  Federal  coal  leases  is 
privately  owned.  Applying  the  percentage  of  privately  owned  surface  to 
the  total  surface  minable,  coal  reserves  under  lease  gives  an  estimate, 
by  States,  of  6.3  billion  tons  of  the  919  billion  tons  of  reserves  under 
lease  that  could  be  disqualified  from  mining. 

Coal  deliveries  are  being  made  to  several  electrical  generation  plants 
at  the  present  time  and  more  are  scheduled  to  go  on-line  at  various  times 
between  now  and  1980.  The  importance  of  this  coal  in  the  utility  market 
is  indicated  by  the  fact  that  current  total  Federal  coal  production  is 
about  10  million  tons.  Thus,  and  eight-fold  increase  is  expected  by  the 
end  of  the  decade.  Most  of  the  long-term  contracts  have  been  announced 
within  the  last  few  years  and  are,  to  a  great  extent,  a  result  of  the 
utility  industry's  need  for  low-sulfur  fuel  to  meet  standards  which  have 
been  established  under  the  Clean  Air  Act  of  1970,  as  amended.  Sulfur 
emmission  limitations  previously  applicable  to  new  stationary  sources 
become  applicable  to  existing  sources  in  1975.  As  a  result,  a 
shortfall  of  low-sulfur  coal  has  been  predicted  for  1975. 

38.2  million  tons  of  low-sulfur  coal  annually  have  been  committed  on 
long-term  contracts  at  a  time  when  a  shortage  of  fuel  supply  is  expected 
in  any  event.  Long-term  contracts  usually  require  the  dedication  of 
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coal  reserves  in  sufficient  quantity  to  supply  an  electric  generating  station 


for  its  life  expectancy  of  30  to  40  years.  Assuming  an  average  of  30  years 


for  the  major  contracts  listed,  the  indicated  total  amount  of  dedicated 


leased  coal  reserves  that  are  disqualified  from  use  total  30  x  38.2,  or 


1.146  billion  tons.  To  this  must  be  added  the  amount  of  Federal  coal 


dedicated  to  gasification  that  will  become  arbitrarily  unminable,  1.175  billi: 

■tj 


tons,  for  a  total  of  2.32  billion  tons  of  committed  reserves  adversely  affect: 


D.  Acquire  outstanding  leases  which  fail  to  meet  EMARS  criteria 
This  approach  will  require  Congressional  supporl 

plus  ample  funding.  It  would  be  predicated  upon  the  Government  either 
purchasing  or  condeming  those  tracts  not  essential  for  orderly  development 
through  the  allocation  recommendation  process.  It  would  allow  for  Governmenl 
acquisition  of  leases  where  significant  environmental  damage  would  acrue  froi 
exploration  or  development. 


As  previously  discussed,  there  are  some  780  thousand  acres  of  land  under 
coal  leases.  Some  of  the  land  leased  in  the  past,  probably  should  not  be 


mined  because  of  environmental  considerations. 


E.  Modify  regulations  to  control  development  of  leases 
Environmental  protection  can  always  be  enhanced  by  strengthening  existing 
regulations  if  needed.  USGS  is  currently  proposing  changes  in  their  30 
CFR  211  procedures.  Numerous  Governmental  regulations  ranging  from  surface 
management  to  water  quality  enhancement  influence  coal  development  and  mined 
land  reclamation.  The  USGS  operational  procedures  have  been  discussed  in 


the  Mitigation  section  of  this  document,  while  the  exact  regulations  are 


contained  in  the  Appendix. 
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The  — Environmental  Policy  Act  has  given  the  Land  Management  agencies 

considerable  latitude  in  implementing  new  stringent  surface  protection 
regulations  on  older  leases.  Also,  regulations  bearing  upon  minerals  manage¬ 
ment  are  continually  being  updated.  These  include  not  only  regulations 
governing  supervision  of  and  performance  during  exploration  and  development, 

1  but  also  side  issues  such  as  air  pollution  emissions,  ambient  air  quality, 
hazardous  pollutants,  such  as  pesticides,  toxic  substances  and  radiation, 
noise,  solid  waste,  water  quality,  etc. 


t 


t 


3.  Federal  development  of  coal 

It  has  been  periodically  proposed  that  the  Federal  Government  actively 
conduct  its  own  exploration  for  and  subsequent  development  or  extraction  of 
energy  fuels.  This  would  result  in  more  systamatic  inventories  of  coal 
reserves.  The  Federal  Government  would  not  be  limited  in  exploration  by 
acreage  or  lease  boundaries.  It  would  provide  more  complete  knowledge  as 
to  the  extent  of  a  given  coal  field. 


Exploration  and  development  by  the  Federal  Government  would  be  responsive 
to  the  National  energy  emergencies.  This  alternative  would  probably  require 
enabling  legislation. 

The  Federal  Government  would  be  subject  to  not  only  its  own  regulations,  but 
considerable  public  scrutiny.  Environmental  impacts  would  probably  be  similar 

to  that  of  the  proposal. 
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IX.  COORDINATION 


The  draft  programmatic  was  prepared  under  leadership  of  the  Bureau 
of  Land  Management  with  the  Geologic  Survey,  Bureau  of  Mines  and 
United  States  Forest  Service  providing  assistance.  Assignments  for 
participating  agencies  were  given  by  the  Department's  Office  of 
Environmental  Project  Review  on  June  14,  1972. 

On  May  7,  1973,  the  interdisciplinary  team  met  in  Denver,  Colorado 
to  prepare  the  preliminary  draft.  The  draft  was  completed  during 
the  Fall  of  1973.  Approval  for  edit  was  obtained  from  Interior's 
Office  of  the  Solicitor  and  Office  of  Environmental  Project  Review 
during  the  last  week  of  March  1974. 
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Appendix  B 


GLOSSARY 


Albedo 


Ratio  of  the  light  falling  on  a  planet  or  satellite  to  that  which  is 
reflected. 

Alkali  Soil 

A  soil  that  contains  sufficient  sodium  carbonate  or  other  alkali  salt 
to  give  it  a  ph  of  8.5  or  higher. 

Available  Water  Capacity 

Available  water  capacity  refers  to  the  total  quantity  of  water  avail¬ 
able  for  plant  growth  that  is  stored  in  the  effective  root  zone  or  the  up¬ 
per  60  inches  of  the  soil  profile  at  field  capacity.  It  is  largely  de¬ 
pendent  upon  the  effective  depth,  texture,  structure,  porosity,  organic 
matter  content,  and  coarse  fragment  content.  In  general,  profiles  that 
contain  50  percent  coarse  fragments  by  volume  will  only  have  one-half  the 
moisture  holding  capacity  of  a  comparable  soil  that  is  free  of  coarse  frag¬ 
ments. 

Coke 

A  combustible  material  consisting  of  the  fused  ash  and  fixed  carbon  of 
bituminous  coal,  produced  by  driving  off  by  heat  the  coal's  volatile  mat¬ 
ter.  It  is  grey,  hard  and  porous.  Used  in  blast  furnaces,  as  a  fuel  in 
the  steel  making  process. 

Coking  Coal 

A  bituminous  coal  suitable  for  the  production  of  coke. 

Coking  Characteristics 

A  bituminous  coal  that  can  be  coked.  Often  blended  with  coking  coal. 


Dip 

The  angle  that  bedding  plane  or  coal  bed  makes  with  the  horizontal, 
measured  perpendicular  to  the  strike  of  the  bed. 

Fault 

A  surface  or  zone  of  rock  fracture  along  which  there  has  been  displace¬ 
ment,  from  a  few  inches  to  a  hundred  feet. 
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Gasification 


The  changing  of  a  solid  or  liquid  into  a  gas.  In  gasification  of  coal, 
a  series  of  reactions  produce  a  gas  that  can  be  used  for  the  same  uses  as 
natural  gas. 

Gob 


Spoil  material  or  disposed  piles  associated  with  underground  or  sur¬ 
face  mining. 

Highwall 

The  unexcavated  face  of  exposed  overburden  and  coal  in  a  surface  mine. 
Hydrologic  Groups 

Soils  are  placed  in  hydrologic  groups  according  to  their  potential  to 
yield  run-off.  This  information  is  used  in  watershed  planning.  Various 
hydrologic  groups  range  from  (A) ,  that  shed  almost  no  precipitation  to  (D) , 
that  shed  nearly  all  the  precipitation. 

The  four  hydrologic  groups  are  defined  as  follows: 

A.  Very  deep,  coarse  and  moderately  coarse  textured  soils  that 
transmit  water  through  their  profile  and  substratum  at  a  high 
rate.  These  soils  have  the  lowest  run-off  potential. 

B.  Medium  to  f ine-textured ,  moderately  deep  to  very  deep  soils  hav¬ 
ing  a  moderate  rate  of  water  transmission  through  the  profile. 

C.  Fine— textured ,  deep  and  very  deep  soils  that  have  a  slow  rate  of 
water  transmission  through  the  subsoil. 

D.  Fine-textured,  deep  soils,  and  impervious  material  exposed  or 
covered  by  a  thin  mantle  of  soil.  These  soils  have  the  highest 
run-off  potential. 

Hydrologic  Soil  Group  Condition 

Condition  of  soils  within  groups  relating  to  their  capacity  to  produce 
runoff  as  governed  by  their  cover  of  plants,  litter,  etc.  Poor  condition 
has  less  than  30%  cover,  fair,  30-70%  and  good  more  than  70%. 

Lenticular 


Resembling  a  lens  in  shape,  thick  in  the  middle,  and  thinning  out 
toward  the  edges. 
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Metallurgical  Grade 


Having  qualities  that  meet  specifications  for  special  uses.  Coal  that 
is  low  in  sulphur,  phosphorous  and  has  maybe  been  coked. 

Outcrop 

That  part  of  a  geological  formation,  a  coal  bed  that  appears  at  the 
surface  of  the  earth. 

Overburden 

The  rock,  soil,  etc.,  covering  a  seam  of  coal  to  be  surface  mined. 
Props  or  Mine  Props 

Timber  or  steel  supports  for  the  roof.  Steel  props  may  be  adjustable. 
Relief 


Relief  is  expressed  as  a  range  in  the  slope  percentage  that  each  soil 
may  have. 

Shuttle  Car 


A  vehicle  propelled  by  electric  motors  receiving  its  energy  through  a 
portable  cable.  Its  function  is  to  transfer  coal  from  loading  machines  in 
truckless  areas  of  a  mine  to  the  main  transportation  system. 

Soil  Name 


Each  soil  series  in  the  United  States  is  given  a  name.  The  name  iden¬ 
tifies  a  specific  soil  just  as  names  identify  people.  Soil  names  are  cor¬ 
related  so  that  any  one  name  applies  only  to  a  specific  soil,  regardless  of 
occurrence. 

Spoil 


The  rock,  soil,  etc.,  of  the  overburden  after  it  has  been  broken  and 
removed  from  above  the  coal  seam. 

Strike 


The  direction  or  trend  that  a  bedding  plows  as  it  intersects  the 
horizontal. 

Syncline 

A  fold  that  forms  a  trough.  The  same  beds  often  outcrop  on  both  sides, 
whereas  in  the  center,  they  are  deeply  buried. 
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TiP.Ple 


Originally  the  place  where  mine  cars  were  tipped  and  emptied  of  their 
coal.  Now  it  is  generally  applied  to  the  surface  structure  of  a  mine, 
housing  the  coal  breaker,  screens,  loading  truck,  and  preparation  plant. 

Unified  Classification 

This  is  one  of  the  two  systems  that  classify  soil  material  for  engi¬ 
neering  uses. 

The  Unified  soil  classification  system  identifies  soils  according  to 
their  textural  and  plasticity  qualities,  and  their  grouping  with  respect  to 
their  performance  as  engineering  construction  materials.  Soil  materials 
are  divided  into  15  classes;  eight  classes  are  for  coarse-grained  material, 
gj_x  classes  are  for  fine— grained  material,  and  one  class  is  for  highly 
organic  material.  Soils  that  have  characteristics  of  two  classes  are  de¬ 
signed  by  symbols  for  both  classes;  for  example,  CL  or  ML.  Each  class  is 
identified  by  a  letter  symbol.  GP  identifies  poorly  graded  gravel  and  mix¬ 
tures  of  gravel  and  sand  with  little  or  no  fines.  Soils  in  class  SM  are 
silty  sands  and  mixtures  of  sand  and  silt.  Soils  in  class  ML  are  inorganic 
silts  of  low  liquid  limit  that  are  mixed  with  sand  and  clay.  Soils  that 
are  predominantly  silts  and  clays  have  a  low  liquid  limit  are  in  class  CL. 
The  symbol  CH  identifies  inorganic  clays  that  have  a  high  liquid  limit  and 
plasticity. 

The  first  letter  of  the  class  symbol  indicates  the  grain  size,  for 
example,  G  stands  for  gravel,  S  for  sand,  C  for  clay,  and  0  for  organic. 

The  modifying  terms  indicated  by  the  second  letter  are  P  for  poorly  graded, 
W  for  well  graded,  M  for  silty,  and  C  for  clayey.  The  symbol  L  stands  for 
low  liquid  limit  and  H  for  high  liquid  limit. 
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Appendix  C 

ENDANGERED  SPECIES  WHICH  MAY  OCCUR  ON  FEDERAL  COAL  LANDS 


Endangered  Species 


Aleutian  Canada  goose 

American  peregrine  falcon 

Arctic  peregrine  falcon 

Columbian  white- tailed 
deer 

California  brown  pelican 

Unarmored  threespine 
stickleback 

Blunt-nosed  leopard 
lizard 

Southern  bald  eagle 

San  Joaquin  kit  fox 

Black-footed  ferret 

Humpback  chub 

Kendall  Warm  Springs  dace 

Colorado  River  squawfish 

Greenback  cutthroat  trout 

Wound f in 

Gila  trout 

Mexican  duck 

Arizona  (Apache)  trout 


Pacific  Rocky 
Coast  Mt. 


Coal 

Prov. 

X 

X 

X 

X 

X 

X 

X 

X 

X 


Coal 

Prov. 


X 


X 


X 

X 

X 

X 


X 

X 

X 

X 


No. 

Great 

Interior 

Gulf 

Eastern 

Plains 

Coal 

Coal 

Coal 

Coal 

Prov. 

Prov. 

Prov. 

Prov. 

X 


X 


X 


X 


X 


X 
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Endangered  Species 


Pacific  Rocky 
Coast  Mt. 

Coal  Coal 

Prov.  Prov. 


No. 

Great  Interior 
Plains  Coal 

Coal  Prov. 

Prov. 


Gulf  Eastern 
Coal  Coal 
Prov.  Prov. 


Indiana  bat 

Kir t land's  warbler 

Clear  Creek  gambusia 

Fountain  darter 

American  alligator 

Texas  blind  salamander 

Houston  toad 

Attwater’s  greater 

prairie  chicken 

Whooping  crane 

American  ivory-billed 
woodpecker 

Red  wolf 

Bachman's  warbler 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X  x 
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Appendix  D 


PROPOSED  REVISED  REGULATIONS 


43  CFR  Part  23 

Environmental  Protection  and  Reclamation  for  Exploration, 
Development  and  Extracting  Operations 

October  30,  1973 


P^rt  23  of  Title  43  CFR  has  been  revised.  The  proposed  regulations 
now  read  as  follows: 


PART  23  -  ENVIRONMENTAL  PROTECTION  AND 
RECLAMATION  FOR  EXPLORATION,  DEVELOPMENT, 
AND  EXTRACTING  OPERATIONS 


Sec. 

23.0-1 

23.0-2 

23.0-3 

23.0-4 

23.0-5 

23.0-6 

23.0-7 

23.0-8 

23.1 

23.2 

23.3 

23.4 

23.5 

23.6 

23.7 

23.8 


Policy 

Purpose 

Authority 

Definitions 

Responsibilities 

Cross  Reference 

Enactment  -  Effect 

Exceptions 

General 

Applications 

Terms  and  Conditions  -  Approval  of  Application 
Bonds 

Amendments  or  Modifications  of  an  Approved  Operating  Plan 
Subcontracts  -  Transfers  -  Options 
Compliance  -  Noncompliance  -  Revocation 

Termination  -  Expiration  -  Revocation  -  Abandonment  or  Cessation  of 
Operations 


D-l 


Sec.  23.0-1  Policy 


It  is  the  policy  of  the  Department,  under  the  provisions  of  the 
Mining  and  Minerals  Policy  Act  of  1970,  (84  Stat.  1876),  to  encourage 
the  development  of  the  mineral  resources  under  its  jurisdiction  where 
development  is  authorized.  However,  the  public  interest  requires  that 
with  respect  to  the  exploration  for  and  the  development  or  the  extrac 
tion  of  such  minerals  by  either  surface  or  subsurface  methods,  adequate 
measures  be  taken  to  avoid,  minimize,  or  correct  damage  to  the  environ 
ment — land,  water  and  air — and  to  avoid,  minimize,  or  correct  hazards 
to  the  public  health  and  safety. 

Sec.  23.0-2  Purpose 

(a)  These  regulations  are  issued  in  conformance  with  the  National 
Environmental  Policy  Act  of  1969,  (Public  Law  91-190,  January  1,  1970), 
the  regulations  published  by  the  Environmental  Protection  Agency,  and 
the  President's  Council  on  Environmental  Quality.  The  Intergovernmen- 
tal  Cooperation  Act  of  1968  (P.  L.  90-577);  the  Antiquities  Act  of 
June  8,  1906,  (34  Stat.  225);  and  Executive  Order  No.  11593,  which 
protect  historic  property,  will  also  be  implemented  by  these  regula¬ 
tions. 

(b)  Except  as  provided  in  paragraph  (c)  of  this  section,  these 
regulations  provide  for  the  formulation  of  requirements  for  the  pro¬ 
tection  and  conservation  of  nonmineral  resources  during  operations  for 
the  discovery,  development,  extraction,  and  on-site  processing  o 
Federally-owned  minerals  that  are  subject  to  lease  or  sale,  underlying 
both  Federal  and  non-Federal  surface  lands. 

(c)  These  regulations  do  not  cover  the  minerals  underlying  Indian 
tribal  or  allotted  lands,  which  are  subjected  to  regulations  in  Title 
25  CFR,  nor  minerals  subject  to  the  general  mining  laws  (30  U.S.C. 
21-54) ;  nor  minerals  under  the  Materials  Act  which  are  under  the  jur¬ 
isdiction  of  the  Secretary  of  Agriculture  (74  Stat.  205). 


Sec.  23.0-3  Authority 


The  regulations  are  issued  pursuant  to  the  National  Environmental 
Policy  Act  of  1969,  (P.L.  91-190);  the  Mineral  Leasing  Act  of  February 
25,  1920,  as  amended  (30  U.S.C.  181-287),  (43  CFR  3100  and  3500)  the 
Mineral  Leasing  Act  for  Acquired  Lands,  August  7,  1947,  (3U  U.b.L. 
351-359)  (43  CFR  3100  and  3500) ;  mineral  leasing  under  Section  4UZ 

Reorganization  Plan  No.  3  of  1946  (60  Stat.  1099),  (43  CFR  3100  and 
3500);  the  Geothermal  Steam  Act  of  December  24,  1970,  (84  Stat.  1566) , 
(43  CFR  3200);  the  Special  Mineral  Disposal  Act  (43  CFR  3100. 0-3(d) ) , 
the  Materials  Act  of  July  31,  1947,  as  amended  (30  U.S.C.  601-604), 

(43  CFR  3600);  and  Title  23,  United  States  Code,  Section  317,  relating 
to  appropriation  for  highway  purposes  of  lands  or  mineral  materials 
owned  by  the  United  States.  Appropriation  of  mineral  materials  under 
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authority  of  23  U.S.C.  317  shall  be  considered  as  an  application  or 
offer  under  43  CFR  3600  for  the  purposes  of  this  part. 

Sec.  23.0-4  Definitions 

As  used  in  these  regulations: 

(a)  Contract  means  any  permit,  lease,  or  license  issued  pursu¬ 
ant  to  the  authority  outlined  in  Sec.  23.0-3,  for  mineral  exploration, 
development,  or  extraction  and  the  construction  of  facilities  inciden¬ 
tal  thereto. 

(b)  "Authorized  officer"  means  any  person  authorized  by  law  or 
by  lawful  delegation  of  authority  in  the  Bureau  of  Land  Management  to 
perform  the  duties  described. 

(c)  "Supervisor"  means  a  representative  of  the  Secretary  of  In¬ 
terior,  subject  to  the  direction  and  supervisory  authority  of  the 
Director  of  the  Geological  Survey  or  his  designated  representative. 

(d)  "Proper  BLM  office"  means  the  Bureau  of  Land  Management’s 
office  having  jurisdiction  over  the  lands  with  Federal  minerals  sub¬ 
ject  to  exploration,  development  or  extraction.  (43  CFR  1821.2) 

(e)  "Operator"  means  the  contractor  designated  in  the  contract. 

If  the  operator  of  record  sub-contracts  any  part  or  all  of  the  opera¬ 
tion,  the  terms  and  conditions  of  the  contract  shall  be  binding  on  the 
sub-contractor,  and  he  must  be  informed  of  them  by  the  operator. 

(f)  "Method  of  Operation"  means  the  method  and  manner  by  which 
any  activities  are  performed  by  the  operator. 

(g)  "Operating  Plan"  means  the  proposed  exploration,  development, 
or  extraction  plan,  including  facilities  incidental  thereto  submitted 
with  the  application.  The  plan  should  outline  the  proposed  method  and 
manner  of  operation.  It  includes  suitable  maps  of  the  contract  area 
and  plans  or  profiles  of  the  area  to  be  occupied  or  otherwise  effected 
by  the  operations  to  show  what,  how,  and  when  the  resources  will  be 
effected.  The  plan  should  outline  the  steps  and  procedures  and  the 
timing  the  operator  proposed  for  the  reclamation  of  any  damage  caused 
by  the  operation. 

(h)  "Area  of  Operations"  means  that  portion  of  the  contract  area 
which  is  required  for  exploration,  development,  or  producing  or  on¬ 
site  processing  operations,  and  which  is  delineated  on  a  map  or  plat 
which  is  made  a  part  of  the  approved  plan  of  operations.  It  includes 
the  area  generally  needed  for  wells,  separators,  surge  tanks,  drill 
pads,  mud  pits,  and  the  area  from  which  overburden  is  to  be  removed, 
or  upon  which  the  overburden  or  wastes,  or  tailings  are  to  be  de¬ 
posited. 


D-3 


(i)  "Casual  use"  means  activities  which  do  not  ordinarily  lead 
to  any  appreciable  disturbance  or  damage  to  lands,  resources,  or  im¬ 
provements.  For  example,  activities  which  do  not  involve  use  of  heavy 
equipment  or  explosives  and  which  do  not  involve  vehicle  movement  ex 
cept  over  established  roads  and  trails  are  "casual  use." 

(j)  "Terms  and  conditions"  means  the  general  requirements  and 
special  stipulations  formulated  and  made  a  part  of  the  contract,  to 
protect  the  resources  and  the  environment  (land,  air  and  water)  and 
provide  for  the  reclamation  of  any  damage  caused  by  exploration,  devel¬ 
opment  or  extraction  operations  or  any  activities  related  thereto. 

(k)  "Technical  examination,  environmental  analysis  and  report" 
means : 

(1)  The  technical  examination  is  an  inventory  and  evaluation 
of  the  resources  and  environment  (land,  air  and  water)  within  the 
regional,  local  and  operating  areas. 

(2)  The  environmental  analysis  analyzes  the  total  effects 
the  proposed  operation  may  have  on  the  resources  and  environment 

to  determine  whether  an  Environmental  Impact  Statement  is  required. 

For  the  purposes  of  this  Part,  the  technical  examina 
tion  and  environmental  analysis  shall  be  combined  and  shall  be 
the  basis  for  formulation  of  contract  terms  and  conditions  that 

will 


(i)  conserve  the  resources 

(ii)  minimize  or  reduce  any  adverse  impacts 

(iii)  provide  for  restoration  of  any  damage  to  the  re¬ 
sources  and  the  environment  caused  by  the  con¬ 
tract  operations. 

(3)  The  report  is  a  summary  of  the  examination  and  analysis, 
it  includes  the  suggested  bonding  requirements  and  the  terms  and 
conditions  formulated  to  protect  the  environment  and  resources 
and  also  for  the  reclamation  requirement.  If  the  examination  and 
analysis  indicate  that  specific  areas  should  be  excluded  from  the 
area  of  operation  or  if  it  is  recommended  that  an  Environmental 
Impact  Statement  be  prepared,  the  report  shall  substantiate  these 

findings . 

(4)  The  technical  examination,  environmental  analysis  and 
report  shall: 

(i)  report  on  and  take  into  consideration  the  pres¬ 
ervation  and  protection  of  other  resources,  in 
eluding  recreational,  scenic,  historic,  and 
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ecological  values;  the  control  of  erosion,  flood¬ 
ing,  and  pollution  of  land,  air  or  water;  the 
isolation  of  toxic  materials;  subsidence  and 
other  effects  of  mining  or  mineral  extraction; 
the  reclamation  by  revegetation,  replacement  of 
soil,  or  other  means,  of  lands  affected  by  the 
exploration,  development,  or  extraction  opera¬ 
tions;  the  prevention  of  slides;  the  protection 
of  fish  and  wildlife  and  their  habitat;  and  the 
prevention  of  hazards  to  public  safety. 

(ii)  make  a  technical  examination  and  environmental 

analysis  report  of  the  area  with  the  recognition 
that  potential  exploration,  development  or  ex¬ 
traction  areas  and  operations  vary  widely  with 
respect  to  topography,  climate,  surrounding  land 
uses,  proximity  to  densely  used  areas,  and  other 
environmental  influences,  and  that  exploration, 
development  or  extraction  and  reclamation  re¬ 
quirements  should  provide  sufficient  flexibility 
to  permit  adjustment  to  local  conditions. 

(1)  "Overburden"  means  material  of  any  nature,  consolidated  or 
unconsolidated,  that  overlies  a  deposit  of  useful  materials,  ores,  or 
coal,  especially  those  deposits  that  are  mined  from  the  surface  by  open 
cuts. 


(m)  "Waste"  means  that  part  of  the  deposit  presently  too  low  in 
grade  to  be  of  economic  value. 

(n)  "Tailings"  means  the  parts,  or  a  part,  of  any  incoherent  or 
fluid  material  separated  as  refuse. 

Sec.  23.0-5  Responsibilities 

(a)  Authorized  Officer 

(1)  Prior  to  issuance  of  a  contract,  the  authorized  officer 
shall  be  responsible  for  making  or  causing  to  be  made  a  technical 
examination,  environmental  analysis  and  report  based  on  the  pro¬ 
posed  operating  plans  submitted  with  the  application. 

(2)  For  lands  under  the  jurisdiction  of  a  Department  other  • 
than  the  Department  of  the  Interior,  or  a  Bureau  within  the  De¬ 
partment  of  the  Interior  other  than  the  Bureau  of  Land  Management, 
or  of  a  private  surface  owner,  the  authorized  officer  shall: 

(i)  Contact  the  appropriate  representative  of  the 
agency  administering  the  land  or  the  surface 
owner ; 
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(ii)  Request  the  agency  administering  the  land  to 

conduct  the  technical  examination,  environmental 
analysis  and  report  as  outlined  in  Section  23.0—4 
of  this  part; 

(iii)  Obtain  the  findings  and  the  recommendations  of 

the  administering  agency  or  the  surface  owner  as 
to  the  amount  of  performance  or  reclamation  bond 
and  for  the  terms  and  conditions,  as  outlined  in 
paragraph  (j)  of  Section  23.0-4,  to  be  incorpo¬ 
rated  in  the  contract.  If  the  authorized  officer 
does  not  concur  in  the  recommendations,  the  is¬ 
sues,  if  they  cannot  be  resolved  at  the  field 
level,  shall  be  referred  for  resolution  to  higher 
authority  within  the  respective  agencies. 

(iv)  Make  the  technical  examination,  environmental 

analysis  and  report  if  the  administering  agency 
declines  to  do  so. 

(3)  In  meeting  the  requirement  of  the  Intergovernmental 
Cooperation  Act  which  0MB  Circular  A-85  and  A-95  implement,  the 
authorized  officer  will  contact  other  governmental  agencies  (Fed¬ 
eral,  State  and  local)  and  interested  public  groups,  requesting 
their  cooperation  and  involvement.  The  Antiquities  Act  and  Exec¬ 
utive  Order  No.  11593  outlines  requirements  for  the  Protection  of 
Historic  Property. 

(4)  The  authorized  officer  or  the  surface  managing  agency 
shall  review  the  report  and  indicate  his  recommendations  as  to 
whether  an  environmental  impact  statement  is  necessary. 

(5)  If  on  the  basis  of  a  technical  examination,  environmen¬ 
tal  analysis  and  report,  it  is  determined  that  there  may  be  a 
lowering  of  air  or  water  quality  as  described  in  paragraph  6(iv) 
of  this  Section  caused  by  the  operation,  no  contract  will  be  en¬ 
tered  into  until  after  consultation  with  the  Federal  Pollution 
Control  Administrator,  and  a  finding  by  the  Administrator  that 
the  proposed  operation  would  not  be  in  violation. 

(6)  The  authorized  officer  may  prohibit  or  restrict  opera¬ 
tions  on  any  part  of  the  area  described  in  an  application  or  offer 
for  a  contract  where  it  can  be  clearly  shown  that  such  operations 
cannot  be  conducted  to  minimize  or  avoid : 

(i)  Rock  or  landslides  which  would  be  a  hazard  to 
human  lives,  or  endanger  or  destroy  private  or 
public  property;  or 

(ii)  Surface  subsidence  which  would  be  a  hazard  to 

human  lives,  domestic  livestock,  or  endanger  or 
destroy  private  or  public  property;  or 
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(iii)  Deposition  of  sediment  and  silt  into  streams, 
lakes,  reservoirs;  or 

(iv)  A  lowering  of  air  or  water  quality  below  stand¬ 
ards  established  by  the  appropriate  State  pollu¬ 
tion  control  agency,  or  by  the  Secretary  of  the 
Interior,  unless  and  until  it  has  been  affirma¬ 
tively  demonstrated  to  the  State  pollution  con¬ 
trol  agency  or  to  the  Department  of  the  Interior 
that  such  lowering  of  quality  is  necessary  to 
economic  and  social  development,  and  will  not 
preclude  any  assigned  uses  made  of  such  air  or 
waters;  or 

(v)  The  irreversible  destruction  of  key  ecosystems 

or  important  scenic,  historical,  or  other  natural 
or  cultural  features. 

(7)  The  authorized  officer  shall  review  the  technical  exam¬ 
ination,  the  environmental  analysis  and  report,  and  determine  the 
amount  of  performance  or  reclamation  bond  required.  In  determin¬ 
ing  the  amount  of  the  bond,  consideration  shall  be  given  to  the 
character  and  nature  of  the  reclamation  requirements  and  the  esti¬ 
mated  costs  of  reclamation  in  the  event  the  operator  forfeits  his 
bond. 


(8)  The  authorized  officer  or  the  surface  managing  agency 
having  jurisdiction  may  request  changes  or  modifications  in  the 
operating  plan  to  correct  for  an  oversight,  or  whenever  necessary 
and  justified.  Requests  for  changes  or  modifications  shall  be 
made  in  writing  to  the  supervisor. 

(9)  The  authorized  officer  or  the  surface  managing  agency 
having  jurisdiction  shall  retain  administrative  responsibility 
for  that  portion  of  the  contract  area  that  is  outside  the  area  of 
operation. 

(10)  At  termination  or  expiration  of  a  contract,  the  author¬ 
ized  officer  or  the  surface  managing  agency  having  jurisdiction 
shall  examine  and  report  on  the  operators  compliance  with  the 
terms  and  conditions  of  the  contract. 

(11)  Where  revegetation  is  required  as  part  of  the  terms  and 
conditions  of  the  contract  the  authorized  officer,  the  supervisor 
or  the  surface  managing  agency  having  jurisdiction  shall,  as  soon 
as  possible  after  the  completion  on  the  first  full  growing  season, 
make  an  inspection  and  evaluation  of  the  vegetative  cover  and 
planting  to  determine  if  a  satisfactory  growth  has  been  estab¬ 
lished.  If  it  is  determined  that  a  satisfactory  vegetative  cover 
has  been  established  and  is  likely  to  continue  to  grow,  a  portion 
of  the  reclamation  bond  may  be  released. 
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(12)  If  the  terms  and  conditions  of  the  contract  have  been 
complied  with,  the  authorized  officer  shall  provide  for  release 
of  the  bonds  and  termination  of  the  contract. 

(13)  Upon  release  of  the  bond  and  termination  of  the  con¬ 
tract,  the  administration  of  the  contract  area  shall  become  the 
responsibility  of  the  bureau,  agency  or  surface  owner  having  jur¬ 
isdiction. 

(b)  Supervisor 

(1)  Prior  to  issuance  of  a  contract,  the  supervisor  may 
cooperate  in  a  joint  technical  examination,  environmental  analy¬ 
sis  and  report.  His  review  of  the  proposed  operating  plans  for 
technical  adequacy  and  his  recommendations  with  regard  to  bonding 
requirements,  and  for  the  protection  and  conservation  of  the  re¬ 
sources,  shall  be  included  in  the  report. 

(2)  Upon  issuance  of  a  contract  the  supervisor  shall  assume 
responsibility  for  all  phases  of  the  operation  within  the  area  of 
operation. 

(3)  Upon  receipt  of  a  written  request  for  a  change  or  modi¬ 
fication  of  the  operating  plan  the  supervisor  shall  cause  a  prompt 
review  of  the  report  to  be  made  by  interested  parties.  The  super¬ 
visor,  with  the  concurrence  of  the  interested  parties,  shall 
notify  the  party  submitting  the  amendment  if  any  modifications 
are  necessary  to  make  the  amendment  acceptable.  If  the  amendment 
is  unacceptable  and  the  issues  canno't  be  resolved  at  the  field 
level,  they  shall  be  referred  to  higher  authority  for  resolution. 

(4)  Prior  to  the  termination  of  the  period  of  liability, 
the  supervisor  shall  examine  the  area  of  operation  and  report  in 
writing  to  the  authorized  officer  whether  all  the  terms  and  con¬ 
ditions  of  the  contract  have  been  met. 

(c)  Operator 

The  operator  is  responsible  for  and  shall  be  required  to: 

(1)  Submit  an  acceptable  operating  plan  with  his  application 
for  a  contract.  The  operating  plan  should  include,  but  not  be 
limited  to  the  following: 

(i)  A  description  of  the  environmental,  physical  and 
cultural  features  within  the  area  applied  for. 

(ii)  Two  copies  of  an  index  map  showing  topographic 

features,  the  location  of  the  proposed  operation, 
and  the  proposed  access  routes. 
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(iii)  Two  copies  of  a  map  of  the  proposed  area  of 

operation,  delineating  the  planned  operation. 

The  plan  shall  show  proposed  roads  or  vehicular 
trails,  the  location  of  surface  and  subsurface 
exploration  sites,  such  as  pits,  seismic  lines, 
drill  holes,  trenches,  surface  or  underground 
mine  workings;  the  location  of  development  or 
extraction  facilities;  and  the  location  and 
aerial  extent  of  the  areas  to  be  used  for  mud 
pits,  disposal  of  overburden;  tailings;  and  the 
location  of  water  sources  or  other  resources 
which  may  be  used  in  the  proposed  operation  or 
facilities  incidental  thereto. 

(iv)  A  statement  of  the  proposed  operating  methods, 

e.g. ,  drilling,  seismic,  trenching,  surface  and/ 
or  underground  exploration,  development  or  ex¬ 
traction  methods. 

(v)  A  description  of  measures  to  be  taken  to  prevent 
or  control:  (a)  damage  to  all  living  and  non¬ 
living  components  of  the  environment;  (b)  hazards 
to  public  health  and  safety  and  (c)  fire. 

(vi)  A  statement  of  the  proposed  manner  and  time  of 
performance  of  work  to  reclaim  areas  disturbed 
by  the  operation. 

(2)  In  those  instances  where  the  proposed  operations  will 
use  or  affect  any  air  or  water  resources,  the  operating  plan  shall 
include  a  statement  that  the  operator  will  comply  with  all  State 
and  Federal  air  and  water  quality  standards. 

(3)  In  those  instances  where  the  proposed  exploration,  de¬ 
velopment  or  extraction  operations  will  result  in  damage  requiring 
reclamation,  the  operating  plan  shall  show  the  proposed  reclama¬ 
tion  including  stabilization  and  revegetation  of  areas  affected. 

(4)  The  operator  may  request  changes  in  the  operating  plan, 
to  correct  for  an  oversight  or  where  necessary  and  justified.  The 
proposed  changes  shall  be  submitted  in  writing  to  the  supervisor 
for  approval.  No  changes  in  operations  shall  be  undertaken  until 
approved  in  writing. 

(5)  The  operator  is  responsible  for  compliance  with  the 
terms  and  conditions  of  the  contract  and  for  reports  required  by 
the  contract.  For  contracts  issued  under  43  CFR  3100,  3200,  or 
3500  regulations,  the  reports  shall  be  filed  with  the  supervisor. 
For  contracts  issued  under  43  CFR  3600  regulations  the  reports 
shall  be  filed  with  the  authorized  officer  who  has  supervision 
for  these  contracts.  Any  or  all  of  the  following  reports  may  be 
required : 
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(i)  Operating  Report: 

Within  30  days  after  the  end  of  each  calendar 
year,  or  if  operations  cease  before  the  end  of  a 
calendar  year,  within  30  days  after  the  cessation 
of  operations,  the  operator  shall  submit  an  oper¬ 
ations  report  containing  the  following  informa¬ 
tion  : 

(1)  An  identification  of  the  contract  and  the 
location  of  the  operation; 

(2)  A  description  of  the  operations  performed 
during  the  period  of  time  for  which  the  re¬ 
port  is  filed; 

(3)  An  identification  of  the  area  of  land  af¬ 
fected  by  the  operations  and  a  description 
of  the  manner  in  which  the  land  has  been 
affected ; 

(4)  A  statement  as  to  the  number  of  acres  dis¬ 
turbed  by  the  operations  and  the  number  of 
acres  which  were  reclaimed  during  the  period 
of  time; 

(5)  A  description  of  the  method  utilized  for 
reclamation  and  the  results  thereof; 

(6)  A  statement  and  description  of  reclamation 
work  remaining  to  be  done. 

(ii)  Grading  and  backfilling  report: 

Upon  completion  of  such  grading  and  backfilling 
as  may  be  required  by  an  approved  exploration, 
development  or  extraction  plan,  the  operator 
shall  make  a  report  thereon  and  request  inspec¬ 
tion  for  approval. 

(iii)  Planting  report: 

Whenever  planting  is  required  by  an  approved  ex¬ 
ploration,  development  or  extraction  plan,  the 
operator  shall  file  a  report  with  the  supervisor 
or  authorized  officer  whenever  such  planting  is 
completed.  The  report  shall: 

(1)  Identify  the  contract; 
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Show  the  type  of  planting  or  seeding,  in¬ 
cluding  mixtures  and  amounts; 

Show  the  date  of  planting  or  seeding; 

Identify  or  describe  the  areas  of  the  lands 
which  have  been  planted; 

Contain  such  other  information  as  may  be 
relevant . 

(iv)  Report  of  cessation  or  abandonment  of  operations: 

Not  less  than  30  days  prior  to  cessation  or 
abandonment  of  operations,  the  operator  shall 
report  his  intention  to  cease  or  abandon  opera¬ 
tions,  together  with  a  statement  of  the  exact 
number  of  acres  of  land  affected  by  his  opera¬ 
tions,  the  extent  of  reclamation  accomplished, 
and  other  relevant  information. 

23.0-6  Cross  Reference 

For  contract  requirements  (permits,  leases,  licenses)  under  the 
mineral  leasing  laws  see  Subparts  3100,  3200,  and  3500  of  Chapter  II 
of  these  regulations.  For  contract  requirements  under  the  mineral 
material  sales  law  see  Subpart  3600  of  Chapter  II  of  these  regulations. 
See  also  Subpart  3000  -  General  of  Chapter  II  of  these  regulations. 

23.0-7  Enactment  -  Effect 

These  regulations  shall  become  effective  upon  publication  in  the 
Federal  Register  at  which  time  they  shall  supersede  existing  regula¬ 
tions  that  provide  for  protecting  the  environment  and  reclamation  of 
the  resources  which  may  be  affected. 

23.0-8  Exceptions 

(a)  Simultaneous  and  noncompetitive  oil  and  gas  lease  applica¬ 
tions  excluded  from  that  portion  of  subsection  .0-5(c)  which  requires 
the  applicant  to  submit  a  proposed  operating  plan  with  the  application. 
The  operator  shall  be  bound  by  the  terms  and  conditions  formulated  as 

a  result  of  the  environmental  analysis  to  be  made  subsequent  to  the 
filing  of  an  application  for  a  permit  to  drill,  and  all  other  require¬ 
ments  of  the  regulations  in  this  Part. 

(b)  No  exploration  contract  shall  be  required  for  casual  use  as 
defined  in  Sec.  .0-4  paragraph  (i). 


(2) 

(3) 

(4) 

(5) 
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23.1  General 


No  contract  for  exploration  development  or  extraction  will  be 
issued  that  is  contrary  to  or  in  conflict  with  the  mineral  leasing  or 
material  sale  regulations,  nor  will  a  contract  be  issued  that  is  in 
conflict  with  or  contrary  to  the  authorities  cited  in  section  23.0-3 
of  these  regulations. 

23.2  Applications 

(a)  Forms  and  Where  Filed 

Any  person  desiring  a  contract  under  the  mineral  leasing  or 
material  sale  regulations  shall  file  an  application  on  an  approved 
form  in  the  proper  BLM  office. 

(b)  Requirements 

The  application  must  contain  the  information  required  by  the 
mineral  leasing  or  material  sale  regulations  and  by  Subsection 
.0-5(c)  of  this  Part.  The  application  must  also  include  a  state¬ 
ment  of  when  the  proposed  operations  will  commence  -  subsequent 
to  the  issuance  of  a  contract. 

23.3  Approval  of  Application  -  Terms  and  Conditions  of  the  Contract 

Based  on  the  technical  examination,  environmental  analysis  and 
report,  the  authorized  officer  shall  formulate  the  terms  and  conditions 
which  the  applicant  must  agree  to  for  the  protection  of  the  non-mineral 
resources  during  the  conduct  of  exploration,  development  or  extraction 
operations,  and  for  the  reclamation  of  lands  and  resources  disturbed, 
by  such  operations.  The  terms  and  conditions  shall  be  incorporated  in 
the  approved  contract.  No  operations  may  commence  prior  to. the  appli¬ 
cants  signing  the  approved  contract  and  furnishing  the  required  bonds. 

23.4  Bonds 

(a)  Upon  accepting  and  signing  the  approved  contract,  the  appli¬ 
cant  must  file  with  the  proper  BLM  office  a  compliance  or  reclamation 
bond  of  not  less  than  $2,000.  The  requirements  for  formulating  the 
amount  of  the  bond  are  set  forth  in  subsection  .0-5 (a). 


(b)  If  the  applicant  possesses  a  nationwide  bond  of  not  less 
than  $50,000  or  a  statewide  bond  of  not  less  than  $25,000  for  the 
State  in  which  he  intends  to  operate,  he  can  amend  either  to  cover  the 
proposed  operation  and  a  separate  bond  will  not  be  required. 

(c)  An  application  or  offer  for  a  contract  to  conduct  exploratory 
or  extractive  operations  may  be  denied  any  applicant  or  offeror  who 
has  forfeited  a  required  bond  because  of  failure  to  comply  with  an  ex¬ 
ploration,  development  or  extraction  plan.  However,  a  contract  may 
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not  be  denied  an  applicant  or  offeror  because  of  the  forfeiture  of  a 
bond  if  the  lands  disturbed  under  his  contract  have  subsequently  been 
reclaimed  without  cost  to  the  Federal  Government. 

23.5  Amendments  or  modification  of  an  approved  contract 

Either  party  to  the  contract  may,  to  correct  for  an  oversight  or 
where  otherwise  necessary  and  justified,  request  a  modification  of  the 
operating  plan.  The  procedure  as  outlined  in  subsections  .0-5(a),  (b) 
and  (c)  will  be  followed. 

23.6  Subcontracts  -  transfers  -  options 

If  the  operator  of  record  subcontracts,  transfers  or  sells  either 
by  option  or  otherwise  any  part  or  all  of  the  operation  under  contract, 
the  terms  and  conditions  of  the  contract  shall  remain  in  force  and  the 
original  operator  must  make  the  terms  and  conditions  known  to  the  new 
operator.  The  original  operator  of  record  shall  remain  responsible 
until  such  time  as  an  application  for  transfer  and  new  bonds  have  been 
approved  by  the  authorized  officer  of  the  proper  BLM  office. 

23.7  Compliance  -  Noncompliance  -  Revocation 

(a)  The  supervisor  or  authorized  office  shall  have  the  right  to 
enter  upon  the  lands  under  a  contract,  at  any  reasonable  time,  for  the 
purpose  of  inspection  or  investigation  to  determine  whether  the  terms 
and  conditions  of  the  contract,  and  the  requirements  of  the  explora¬ 
tion,  development  or  extraction  plan  have  been  complied  with. 

(b)  If  the  supervisor  or  the  authorized  officer  determines  that 
an  operator  has  failed  to  comply  with  the  terms  and  conditions  of  the 
contract,  or  with  the  provision  of  applicable  regulations  under  this 
part,  the  supervisor  or  authorized  officer  shall  serve  a  notice  of 
noncompliance  upon  the  operator  by  delivery  irf  person  to  him  or  his 
agent  or  by  certified  or  registered  mail  addressed  to  the  operator  at 
his  last  known  address. 

(c)  Except  as  provided  by  law,  a  contract  may  be  revoked  or  ter¬ 
minated  by  the  supervisor  or  the  authorized  officer  for  a  violation  of 
the  terms  and  conditions  of  the  contract,  30  days  after  receipt  by  the 
operator  of  a  notice  of  noncompliance,  unless: 

(1)  The  cause  of  the  noncompliance  has  been  corrected,  or 

(2)  The  cause  of  the  noncompliance  is  such  that  it  cannot 

be  corrected  within  30  days,  and  the  operator  has  shown  good  faith 

by  commencing  to  correct  the  compliance  violations  and  continues 

to  do  so  after  the  end  of  the  30  day  period. 
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23.8  Termination  -  Expiration  -  Revocation  - 
Abandonment  or  Cessation  of  Operations 

Not  less  than  30  days  after  the  termination,  expiration  or  revoca¬ 
tion  of  a  contract,  or  not  less  than  30  days  prior  to  the  abandonment 
or  cessation  of  operations,  the  operator  shall  submit  to  the  supervisor 
a  report  showing  the  number  of  acres  of  land  affected  by  his  operations, 
the  extent  of  reclamation  attempted  and  the  results  thereof .  The  re¬ 
port  shall  also  indicate  if  he  intends  further  reclamation. 
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U.S.  FOREST  SERVICE  SELECTED 
MANUAL  INSTRUCTIONS  AND  FORMS 
PERTAINING  TO  COAL  LEASING 

MINERAL.  LEASES  AND  PERMITS  ISSUED  BY  BUREAU  OF 
LAND  MANAGEMENT  ON  LANDS  RESERVED  FROM  PUBLIC? - 

DOMAIN.  The  Secretary  of  the  Interior  may  issue  mineral  leases 

for  coal,  phosphate,  sodium,  potassium,  oil,  oil  shale,  or  gas, 
and  in  Louisiana  and  New  Mexico  sulphur,  on  national  forest, 
title  III,  and  other  lands  of  the  United  States  reserved  from  the 
public  domain  and  administered  by  the  Secretary  of  Agriculture 
except  as  specified  below.  Prospecting  permits  may  be  issued  for 
each  of  the  above  minerals  except  phosphates,  oil  and  gas,  and  oil 
shale.  The  authority  to  issue  is  discretionary  but  once  a  prospecting 
permit  or  lease  has  been  issued,  the  permittee  or  lessee  obtains 
specific  rights.  These  rights  may  be  terminated  only  as  provided 
by  law  or  regulation.  The  Mineral  Leasing  Act  of  February  25,  1920, 
as  amended  and  supplemented,  is  the  leasing  authority  for  these 
minerals  occurring  in  public  lands  (30  U.  S.  C.  181,  et  seq.  ). 

Reference  to  Forest  Service  and  Action  on  Forest  Service 
Re c ommendation.  All  applications  or  offers  to  lease  mineral 
deposits  in  lands  under  the  jurisdiction  of  the  Forest  Service  are 
referred  to  the  Forest  Service  for  report  and  recommendation.  This 
requirement,  made  under  letters  of  agreement  between  the  Secre¬ 
taries  of  the  two  departments,  is  embodied  in  the  BLM  Minerals 
Manual  (instructions  to  the  field).  Reference  is  direct  from  the 
land  office  to  the  appropriate  regional  forester. 

The  standard  Stipulation  for  Lands  Under  Jurisdiction  of  Department 
of  Agriculture,  Form  BLM  4-216  (August  1952)  (FSH  2824.42), 
will  be  made  a  part  of  each  permit,  lease,  or  license  issued  for 
lands  under  Forest  Service  jurisdiction.  Additional  conditions  to 
protect  the  land  will  be  imposed  as  deemed  necessary  and  requested 
by  the  Forest  Service  (43  CFR,.  1958  Supp„,  191. 6).  -* 

Coal.  Known  deposits  shall  be  leased  by  the  Secretary  of 
the  Interior  "by  competitive  bidding  or  by  such  other  methods  as  he 
may  by  general  regulations  adopt.  ..."  The  regulations  of  the 
Secretary  of  the  Interior  require  competitive  bidding  except  when 
(1)  prospecting  is  necessary  to  determine  the  existence  or  worka¬ 
bility  of  the  coal  deposits,  (2)  applications  are  filed  by  individuals 
or  municipalities  for  coal  for  local  domestic  use,  and  (3)  additional 
acreage  is  necessary  to  permit  a  person,  association,  or  corpora¬ 
tion  already  holding  an  aggregate  of  10,  240  acres  under  lease  or 
permit  to  carry  on  business  economically  and  is  in  the  public 
interest  (FSH  2824.  25).  -* 
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Technical  Supervision.  The  Geological  Survey  is  respon¬ 
sible  for  the  technical  supervision  of  all  permits  and  leases  under 
the  act. 

Extent  and  Existence  of  Deposit.  The  Geological  Survey 
advises  BLM  whether  further  prospecting  or  exploratory  work  is 
necessary  to  establish  the  existence  or  workability  of  deposits  of 
coal,  or  whether  additional  area  is  necessary  to  permit  an  economic 
business  operation  (FSM  2824.  25). 

Delegation  From  Chief.  Authority  is  delegated  to  the 
regional  foresters  to  make  reports  on  applications  for  permits, 
licenses,  or  leases  under  the  1920  act  direct  to  the  manager  of  the 
local  land  office  except  in  those  cases  where  removal  of  the  re¬ 
sources  by  stripping,  contour,  or  open-cut  or  pit  mining  is 
contemplated  or  anticipated,  and  the  area  exceeds  40  acres  in  all. 

Impact  Analysis.  Application  for  a  mineral  permit  or 
lease  will  be  given  the  same  consideration  as  any  other  land  use. 

An  analysis  will  be  made  of  the  possible  and  probable  effects  that 
prospecting  or  mining  will  have  on  other  land  management  functions. 
Factors  to  be  considered  will  include: 

a.  Uses,  existing  or  planned. 

b.  Dedications  or  withdrawals. 

c.  Protection  or  utilization  of  other  resources. 

d.  Damage  to  watersheds. 

e.  Pollution  of  water  resources. 

f.  Scarring  and  erosion  of  land. 

g.  Surface  disturbance,  restoration,  and  rehabilitation. 

h.  Economic  aspects. 

i.  Nature  and  extent  of  mining  operations,  above  or 
belowground;  plants,  roads,  pipelines,  other  auxiliary  uses. 

j.  Term  of  permit  or  lease,  extension. 

k.  Over-all  land  classification  or  future  land-use  plan. 

Except  for  those  areas,  uses,  or  purposes  where  mining  cannot  be 
permitted  without  destroying  the  value,  use,  or  purpose  for  which 
set  aside,  used,  or  dedicated,  all  values  will  be  considered.  Areas 
reserved  for  future  use  will  be  treated  in  the  same  manner.  There 
will  normally  be  no  objection  to  mining  which  can  be  carried  on  in 
conjunction  with  other  land  uses  and  with  a  minimum  of  damage  to 
resources.  Also,  the  Forest  Service  normally  will  not  object  to 
prospecting  or  mining  where  the  mineral  values  are  known  to  exceed 
other  values  or  where  the  minerals  are  needed  for  defense  purposes. 
In  such  cases,  national  forest  interests  will  be  protected  to  the 
maximum  degree  possible.  -* 
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United  States  Department  of  Agriculture 

Forest  Service 

NAME  OF  PERMITTEE 

KIND  OF  USE 

PROSPECTING  PERMIT 

Act  of  June  IT,  1960 
(74  Stat.  205) 

DATE  OF  PERMIT 

FILE  CODE 

REGION 

STATE 

FOREST 

RANGER  DISTRICT 

Pursuant  to  the  authority  set  out  in,  and  subject  to  36  CFR  251.4a,  the  United  States  hereby  giants  to. 

- - -  ,  the  exclusive  right  for  a  period  of _ 

hereof  to  prospect  for  deposits  of  common  varieties  of 

the  following-described  lands: 


(Name  the  mineral  or  mineral  materials) 


months  from  the  date 
_ in 


(Describe  the  lands  to  be  occupied  with  reference  to  a  Government  survey,  State-grant  road, 


stream,  or  well-known  landmark) 


to  determine  whether  there  are  workable  deposits  of  such  quantity  and  quality  as  would  justify  commercial  exploitation  and  develop 
ment;  and  permission  to  erect  thereon  such  temporary  structures  and  facilities  as  are  necessary  for  such  purpose. 

This  permit  is  granted  subject  to  the  following  conditions: 

1.  The  permittee  shall  pay  in  advance  to  the  Forest  Service,  U.S.  Department  of  Agriculture,  a  rental  in  the  >mrn  of 

- — - — — _ .DOLLARS,  ($ _ )  for  the  period  covered. 

2.  The  permittee,  in  exercising  the  privileges  granted  by  this  permit,  shall  comply  with  the  regulations  of  the  Department  of 
Agriculture  and  all  Federal,  State,  county,  and  municipal  laws,  ordinances,  or  regulations  which  are  applicable  to  the  area  or  opera¬ 
tions  covered  by  this  permit,  including,  but  not  limited  to,  those  pertaining  to  fire,  sanitation,  fish,  and  game,- 

3.  This  permit  grants  only  the  exclusive  right  to  prospect  for  the  specified  mineral  material  or  materials  on  the  above  d^ 
scribed  land;  the  area  herein  described  shall  be  subject  at  all  times  to  any  other  lawful  uses  by  the  United  States,  its  lessees, 
permittees,  licensees,  and  assigns;  Provided,  That  such  uses  subsequently  granted  shall  not  unduly  interfere  with  the  permittee's 
operations  hereunder. 

4.  This  permit  does  not  grant  the  right  to  mine  or  remove  minerals  or  mineral  materials  except  as  is  necessary  to  demonstrate 
the  existence  of  commercial  quantities  thereof.  This  permit  does  not  authorize  prospecting  or  removal  of  any  mineral  material  de¬ 
posits  by  stripping,  rim  cutting,  or  open  pit  methods,  without  the  prior  written  authorization  of  the  Forest  Supervisor  and  on  such 
conditions  as  he  may  prescribe. 

5.  Upon  discovery  or  determination  of  the  existence  of  a  valuable  deposit,  the  permittee  shall  have  a  preference  right  to  a 
mineral  lease  covering  any  of  the  lands  described  in  this  prospecting  permit  in  accordance  w  itfc  36  CFR  251.4a. 

6.  The  permittee  shall  conduct  all  operations  hereunder  with  due  regard  for  good  land  management;  shall  not  cut  or  destroy 
timber  without  written  permission  from  the  Forest  Supervisor  or  his  designated  representative  and  shall  pay  for  such  timber  at  rates 
prescribed  by  him;  shall  avoid  damage  to  improvements,  timber,  crops,  or  other  cover;  unless  otherwise  authorized  by  the  Forest 
Supervisor  or  his  designated  representative,  shall  not  drill  any  holes,  carry  on  operations,  make  excavations,  construct  tunnels, 
drill,  or  otherwise  disturb  the  surface  of  the  lands  within  200  feet  of  any  building  thereon  and,  whenever  required  in  writing  by  the 
Forest  Supervisor,  and  upon  any  partial  or  total  relinquishment,  cancellation,  or  termination  of  this  permit  as  to  that  portion  of  the 
land  to  which  his  rights  have  terminated,  shall  fence  or  fill  all  sump  holes,  ditches,  and  other  excavations,  remove  or  cover  all 
debris,  and,  so  far  as  reasonably  possible,  reseed  or  otherwise  restore  the  surface  of  the  lands  to  their  former  condition,  or  to  a 
productive  or  other  condition  satisfactory  to  the  Forest  Supervisor,  including  the  removal  of  structures  as  and  if  required,  and  when 
required  by  the  Forest  Supervisor  shall  bury  all  pipelines  below  plow  depth. 

7.  The  permittee  shall  do  all  in  his  power  to  prevent  and  suppress  fires  on  the  permit  area  and  in  its  vicinity,  and  require  his 
employees,  contractors,  and  subcontractors  to  do  likewise.  Unless  prevented  by  circumstances  over  which  he  has  no  control  and 
to  the  extent  possible  the  permittee  shallplace  his  employees,  contractors,  and  subcontractors  at  the  disposal  of  the  Forest  Service 


This  Permit  is  accepted  subject  to  the  conditions  set  forth  herein,  and  to  conditions _ .  to 

_  attached  hereto  and  made  a  part  of  this  Permit. 


NAME  OF  PERMITTEE 

SIGNATURE  OF  AUTHORIZED  OFFICER 

DATE 

PERMITTEE 

TITLE 

ISSUING 

OFFICER 

NAME  AND  SIGNATURE 

TITLE 

DATE 

for  the  purpose  of  fighting  fires,  with  the  understanding  that  they  may  become  employees  of  the  f  orest  Service  during  such  period 
and  be  paid  for  firefighting  services  at  current  rates  of  pay  established  by  the  Forest  Se'"ice  for  the  sa;d  national  forest  for  services 
of  similar  character;  Provided,  That  the  permittee  shall  reimburse  the  Forest  Service  for  the  cost  of  suppressing  any  fires  which 
the  permittee,  his  employees,  contractors  or  subcontractors  caused  in  any  manner  or  the  origin  or  spread  of  which  he  or  tney  could 
have  prevented.  During  periods  of  serious  fire  danger,  as  may  be  specified  by  the  Forest  Supervisor,  the  permittee  shall  prohibit 
smoking  and  the  building  of  camp  and  lunch  fires  by  his  employees,  contractors,  and  subcontractors  within  the  permit  area  except 
at  established  camps,  and  shall  enforce  this  prohibition  by  all  means  within  his  power.  However,  the  Forest  Supervisor  may  desig¬ 
nate  safe  places  where,  after  all  flammable  material  has  been  cleared  away,  csmpf’tes  may  be  built  for  the  purpose  of  heating 
lunches  and  where,  at  the  option  of  the  permittee,  smoking  may  be  permitted.  When  in  the  judgment  of  the  Forest  Supervisor  the 
fire  damage  is  of  sach  serious  nature  that  fires  may  result  from  the  operation,  the  permittee  will  close  down  operations  upon  request 
of  the  Forest  Supervisor  for  the  period  of  such  emergency.  The  permittee  shall  not  bom  rubbish,  trash,  or  other  flammable  material 
except  with  the  consent  of  the  Forest  Sopervisor  and  shall  not  use  explosives  during  the  fire  season  except  as  authorized  to  do  so 
or  on  areas  approved  by  the  Forest  Supervisor.  The  permittee  shall  build  or  construct  such  fire  lines  or  do  sncb  clearing  on  the 
pennfr  area  as  the  Forest  Supervisor  decides  is  necessary  for  fire  prevention  and  shall  maintain  such  fire  tools  at  his  headquarters 

on  the  permit  area  as  are  deemed  necessary  by  the  Forest  Service. 

&  The  permittee  shall  not  clem  or  use  the  land  for  development  or  For  construction  purposes  of  any  kind  until  a  plan  of  con¬ 
struction  and  development  therefor  has  been  approved  by  the  Forest  Supervisor  or  his  designated  representative.  In  the  location, 
design,  construction,  and  maintenance  of  all  authorized  works,  buildings,  plants,  waterways,  roads,  telegraph  or  telephone  lines, 
pipelines,  reservoirs,  tanks,  pumping  stations,  or  other  structures  or  clearance,  permittee  shall  do  all  things  reasonably  necessary 
to  prevent  or  reduce  scarring  and  erosion  of  the  land,  pollution  of  the  water  resources  and  any  damage  to  the  watershed.  Where 
construction,  operation,  or  maintenance  of  any  of  the  facilities  on  or  connected  with  this  permit  causes  damage  to  the  watershed 
or  pollution  of  the  water  resources,  the  permittee  agrees  to  repair  such  damage  and  to  take  such  corrective  measures,  including  the 
reseeding  or  other  restoration  of  the  vegetative  cover,  as  are  required  by  the  Forest  Supervisor. 

9.  The  permittee  shall  pay  the  United  Ststes  or  its  tenant  or  the  surface  owner  or  his  tenant,  as  the  case  may  he,  for  any  and 
all  damage  to  or  destruction  of  property  caused  by  permittee’s  operations  hereunder;  and  will  save  and  hold  the  United  States  or 
the  surface  owner  or  their  tenants  harmless  from  all  damage  or  claims  for  damage  to  persons  or  property  resulting  from  permittee’s 

operations  hereunder.  ,  .  . 

10.  The  permittee  shall  install  and  maintain  cattle  guards  to  prevent  the  passage  of  livestock  in  any  openings  made  in  fences 

by  the  permittee  or  his  contractors  to  provide  access  to  the  lands  covered  by  this  permit  for  automotive  and  other  equipment;  any 
camps  to  be  constructed  on  the  land  will  be  located  at  a  place  approved  by  the  Forest  Supervisor  or  his  .designated  representative 
and  such  camps  will  be  kept  in  a  neat  and  sanitary  condition. 

1L  Unless  otherwise  authorized,  prior  to  the  beginning  of  operations  the  permittee  shall  appoint  and  shall  maintain  at  all 
times  during  the  term  of  this  permit  a  local  agent  upon  whom  may  be  served  written  orders  or  notices  respecting  matters  contained 
in  this  permit,  and  shall  inform  the  Forest  Supervisor  in  writing  of  the  name  and  address  of  such  agent.  If  a  substitute  agent  is 

appointed,  the  permittee  shall  immediately  so  inform  the  Supervisor. 

12.  Upon  abandonment,  relinquishment,  termination,  or  cancellation  of  this  permit,  the  permittee  shall  remove  within  a  reason¬ 
able  time  all  structures  and  improvements  except  those  owned  by  the  United  &ates,  and  shall  restore  the  site,  unless  otherwise 
agreed  upon  in  writing  or  in  this  permit.  If  the  permittee  fails  to  remove  all  such  structures  or  improvements  within  a  reasonable 
period,  they  shall  become  the  property  of  the  United  States,  but  that  will  not  relieve  the  permittee  of  liability  for  the  cost  of  their 
removal  and  restoration  of  the  site. 

13.  The  permittee  shall  hold  the  premises  and  operations  open  stall  limes  for  inspection  by  the  Forest  Supervisor  or  his  desig¬ 
nated  representative  and  shall  provide  a  way  across  the  land  covered  by  this  permit  for  the  free  ingress  or  egress  of  Government 
officers  and  for  users  of  the  lands  covered  by  this  permit  or  other  lands  administered  by  the  Forest  Service  or  the  purchasers  of 
the  products  of  any  auch  lands. 

14.  This  permit  maybe  terminated  if  the  Forest  Supervisor  shall  find  and  determine  (a)  that  the  permittee  has  violated  or  failed 
to  conqtly  with  any  of  the  conditions  of  said  permit  or  (b)  that  the  lands  herein  described  are  required  by  a  public  agency  for  a  pub¬ 
lic  purpose  with  which  the  continuation  of  prospecting  operations  under  this  permit  would  be  incompatible. 

15.  This  permit  shall  he  extended  only  upon  a  showing  of  doe  diligence  and  a  finding  by  the  issuing  officer,  his  successor,  or 
superior,  that  such  extension  Is  necessary  to  accomplish  adequate  exploration  or  determination  of  workability,  and  then  only  in  the 
discretion  of  such  officer. 

16.  The  permittee  shall  frilly  repair  all  damage,  other  than  ordinary  wear  and  tear,  to  roads  and  trails  in  the  national  forests, 
national  grasslands,  or  other  lands  administered  by  the  Forest  Service,  caaaed  by  the  permittee  in  the  exercise  of  the  privilege 
pasted  by  this  permit. 

17.  No  Member  of  or  Delegate  to  Congress  or  Resident  Commissioner  shall  be  admitted  to  any  share  or  part  of  this  permit  or 
to  any  benefit  that  may  arise  herefrom,  bat  this  provision  shall  not  he  construed  to  extend  to  this  permit  if  made  with  a  corporation 
for  ita  genera]  benefit. 

18.  A  preference  right  lease  Will  not  be  issued  unless  removal  and  restoration,  including  such  revegetation  and  rehabilitation 
as  in  the  judgment  of  the  Forest  Supervisor  is  necessary,  can  he  accomplished  as  a  part  of  the  cost  and  still  permit  a  profitable 
operation  or  unless  the  value  of  the  material  in  the  judgment  of  the  Forest  Supervisor  »  so  great  as  to  outweigh  other  considera¬ 
tions.  Stipulations  governing  removal,  restoration,  and  rehabilitation  will  be  attached  to  and  made  a  part  of  each  preference  right 
lease  authorizing  mining  by  stripping,  rim  cutting,  open  pit,  or  similar  methods.  A  bond  will  be  required  to  insure  compliance. 
Sample  stipulations  or  lease  form  containing  special  clauses  may  be  obtained  from  the  office  of  the  Forest  Supervisor. 

19.  Royalty  will  be  determined  at  time  of  lease  and  will  be  based  on  a  fair  market  value,  including  the  cost  factors  of  the 
specific  operation,  restoration,  and  rehabilitation  where  required. 

20.  The  conditions  of  this  permit  are  completely  set  forth  herein  and  none  of  its  terms  can  be  varied  or  modified  except  in 
writing  by  the  forest  officer  issuing  the  permit,  his  successor,  or  superior,  and  in  accordance  with  applicable  law  and  the  regula¬ 
tions  of  the  Secretary  of  Agriculture. 

21.  In  the  event  of  any  conflict  between  any  of  the  preceding  printed  clauses  or  any  provision  thereof  and  any  of  the  following 
clauaes  or  any  provision  thereof,  the  following  clauses  will  control* 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

STIPULATION  FOR  LANDS  UNDER  JURISDICTION  OF  DEPARTMENT  OF  AGRICULTURE* 


Form  3109—3 
(June  1971) 


The  lands  embraced  in  this  lease  or  permit  being  under  the 
permittee  hereby  agrees: 

(1)  To  conduct  all  operations  authorized  by  this  lease 
or  permit  with  due  regard  for  good  land  management, 
not  to  cut  or  destroy  timber  without  first  obtaining 
permission  from  the  authorized  representative  of  the 
Secretary  of  Agriculture,  and  to  pay  for  all  such  timber 
cut  or  destroyed  at  the  rates  prescribed  by  such  repre¬ 
sentative;  to  avoid  unnecessary  damage  to  improvements, 
timber,  crops,  or  other  cover;  unless  otherwise  author¬ 
ized  by  the  Secretary  of  Agriculture,  not  to  drill  any 
well,  carry  on  operations,  make  excavations,  construct 
tunnels,  drill,  or  otherwise  disturb  the  surface  of  the 
lands  within  200  feet  of  any  building  standing  on  the 
lands  and  whenever  required,  in  writing,  by  the  author¬ 
ized  representative  of  the  Secretary  of  Agriculture  to 
fence  or  fill  all  sump  holes,  ditches,  and  other  ex¬ 
cavations,  remove  or  cover  all  debris,  and  so  far  as 
reasonably  possible,  restore  the  surface  of  the  lands 
to  their  former  condition,  including  the  removal  of 
structures  as  and  if  required,  and  when  required  by  such 
representative  to  bury  all  pipelines  below  plow  depth. 

(2)  To  do  all  in  his  power  to  prevent  and  suppress 
forest,  brush,  or  grass  fires  on  the  lands  and  in  their 
vicinity,  and  to  require  his  employees,  contractors, 
subcontractors,  and  employees  of  contractors  or  sub¬ 
contractors  to  do  likewise.  Unless  prevented  by 
circumstances  over  which  he  has  no  control,  the  lessee 
or  permittee  shall  place  his  employees,  contractors, 
subcontractors,  and  employees  of  contractors  and  sub¬ 
contractors  employed  on  the  lands  at  the  disposal 
of  any  authorized  officer  of  the  Department  of 
Agriculture  for  the  purpose  of  fighting  forest,  brush, 
or  grass  fires  on  or  originating  on  the  lands  or  on 
adjacent  areas  or  caused  by  the  negligence  of  the 
lessee  or  permittee  or  his  employees,  contractors, 
subcontractors  and  employees  of  contractors  and  sub¬ 
contractors,  with  the  understanding  that  payment  for 
such  services  shall  be  made  at  rates  to  be  determined 
by  the  authorized  representative  of  the  Secretary  of 


jurisdiction  of  the  Secretary  of  Agriculture,  the  lessee  or 

Agriculture,  which  rates  shall  not  be  less  than  the 
current  rates  of  pay  prevailing  in  the  vicinity  for 
services  of  a  similar  character:  Provided,  that  if  the 
lessee  or  permittee,  his  employees,  contractors,  sub¬ 
contractors,  or  employees  of  contractors  or  subcon¬ 
tractors,  caused  or  could  have  prevented  the  origin 
or  spread  of  said  fire  or  fires,  no  payment  shall  be 
made  for  services  so  rendered. 

During  periods  of  serious  fire  danger  to  forest,  brush, 
or  grass,  as  may  be  specified  by  the  authorized 
representative  of  the  Secretary  of  Agriculture,  the 
lessee  or  permittee  shall  prohibit  smoking  and  the 
building  of  camp  and  lunch  fires  by  his  employees, 
contractors,  subcontractors,  and  employees  of 
contractors  or  subcontractors  within  the  area  involved 
except  at  established  camps,  and  shall  enforce  this 
prohibition  by  all  means  within  his  power:  Provided, 
that  the  authorized  representative  of  the  Secretary  of 
Agriculture  may  designate  safe  places  where,  after 
all  inflammable  material  has  been  cleared  away,  camp¬ 
fires  may  be  built  for  the  purpose  of  heating  lunches 
and  where,  at  the  option  of  the  lessee  or  permittee, 
smoking  may  be  permitted. 

The  lessee  or  permittee  shall  not  burn  rubbish,  trash, 
or  other  inflammable  materials  except  with  the 
consent  of  the  authorized  representative  of  the 
Secretary  of  Agriculture  and  shall  not  use  explosives 
in  such  a  manner  as  to  scatter  inflammable  materials 
on  the  surface  of  the  lands  during  the  forest,  brush, 
or  grass  fire  season,  except  as  authorized  to  do  so 
or  on  areas  approved  by  such  representative. 

The  lessee  or  permittee  shall  build  or  construct  such 
fire  lines  or  do  such  clearing  on  the  lands  as  the 
authorized  representative  of  the  Secretary  of  Agriculture 
decides  is  essential  for  forest,  brush,  and  grass  fire 
prevention  which  is  or  may  be  necessitated  by  the 
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exercise  of  the  privileges  authorized  by  this  lease  or 
permit,  and  shall  maintain  such  fire  tools  at  his  head¬ 
quarters  or  at  the  appropriate  location  on  the  lands  as 
are  deemed  necessary  by  such  representative. 

(3)  In  the  location,  design,  construction,  and  mainte¬ 
nance  of  all  authorized  works,  buildings,  plants, 
waterways,  roads,  telegraph  or  telephone  lines,  pipe¬ 
lines,  reservoirs,  tanks,  pumping  stations,  or  other 
structures  or  clearance,  the  lessee  or  permittee 
shall  do  all  things  reasonably  necessary  to  prevent 
or  reduce  to  the  fullest  extent  scarring  and  erosion  of 
the  lands,  pollution  of  the  water  resources  and  any 
damage  to  the  watershed.  Where  construction,  opera¬ 
tion,  or  maintenance  of  any  of  the  facilities  on  or 
connected  with  this  lease  or  permit  causes  damage  to 
the  watershed  or  pollution  of  the  water  resources,  the 
lessee  or  permittee  agrees  to  repair  such  damage  and 
to  take  such  corrective  measures  to  prevent  further 
pollution  or  damage  to  the  watershed  as  are  deemed 
necessary  by  the  authorized  representative  of  the 
Secretary  of  Agriculture. 

(4)  If  in  the  opinion  of  the  authorized  representative  of 
the  Secretary  of  Agriculture,  the  lands  are  valuable  for 
watershed  protection,  the  lessee  or  permittee  shall  pro¬ 
vide  for  control  of  surface  runoff  and  return  the  affected 
area  to  as  productive  condition  as  practicable. 

(5)  To  pay  the  lessor  or  permitter  or  his  tenant  or  the 
surface  owner  or  his  tenant,  as  the  case  may  be,  for 
any  and  all  damage  to  or  destruction  of  property  caused 
by  the  lessee’s  or  permittee’s  operations  hereunder; 
to  save  and  hold  the  lessor  or  permitter  or  the  surface 
owner  or  their  tenants  harmless  from  all  damage  or 
claims  for  damage  to  persons  or  property  resulting  from 
the  lessee’s  or  permittee’s  operations  under  this  lease 
or  permit. 

(6)  To  recognize  existing  uses  and  commitments,  in 
the  form  of  Department  of  Agriculture  grazing,  timber 
cutting,  and  special  use  permits,  water  developments, 
ditch,  road,  trail,  pipeline,  telephone  line,  and  fence 
rights-of-way  and  other  similar  improvements,  and  to 
conduct  his  operations  so  as  to  interfere  as  little  as 
possible  with  the  rights  and  privileges  granted  by  these 
permits  or  with  other  existing  uses. 


(7)  To  install  and  maintain  cattle  guards  to  prevent  the 
passage  of  livestock  in  any  openings  made  in  fences  by 
the  lessee  or  permittee  or  his  contractors  to  provide 
access  to  the  lands  covered  by  this  lease  or  permit  for 
automotive  and  other  equipment. 

(8)  If  lessee  or  permittee  shall  construct  any  camp 
on  the  lands,  such  camp  shall  be  located  at  a  place 
approved  by  the  authorized  representative  of  the  Secre¬ 
tary  of  Agriculture,  and  such  representative  shall  have 
authority  to  require  that  such  camp  be  kept  in  a  neat 
and  sanitary  condition. 

(9)  To  comply  with  all  federally-approved  rules  and 
regulations  of  the  Secretary  of  Health,  Education,  and 
Welfare  governing  the  emission  of  pollutants  into  the 
air  from  activities  which  are  embraced  in  this  lease 
or  permit. 

(10)  To  comply  with  all  the  rules  and  regulations  of 
the  Secretary  of  Agriculture  governing  the  national 
forests  or  other  lands  under  his  jurisdiction  which  are 
embraced  in  this  lease  or  permit. 

(11)  Unless  otherwise  authorized,  prior  to  the  beginning 
of  operations  to  appoint  and  maintain  at  all  times 
during  the  term  of  this  lease  or  permit  a  local  agent 
upon  whom  may  be  served  written  orders  or  notices 
respecting  matters  contained  in  this  stipulation, 
and  to  inform  the  authorized  representative  of  the 
Secretary  of  Agriculture,  in  writing,  of  the  name  and 
address  of  such  agent.  If  a  substitute  agent  is  ap¬ 
pointed,  the  lessee  or  permittee  shall  immediately  so 
inform  the  said  representative. 

(12)  To  address  all  matters  relating  to  this  stipulation 
to 

at 


who  is  the  authorized  representative  of  the  Secretary 
of  Agriculture,  or  to  such  other  representative  as  may 
from  time  to  time,  be  designated,  provided  that  such 
designation  shall  be  in  writing  and  be  delivered  to  the 
lessee  or  permittee  or  his  agent. 
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Appendix  F 


PROPOSED  REVISED  REGULATIONS 


30  CFR  Part  211 

Coal-Mining  Operating  Regulations 
October  30,  1973 


PART  211  -  COAL-MINING  OPERATING  REGULATIONS 

ADMINISTRATION  OF  REGULATIONS  AND  DEFINITIONS 


Sec. 

211.1  Scope  and  purpose 

211.2  Definitions 

211.3  Responsibilities 

211.4  General  obligations  of  licensees,  permittees  and  lessees  (including 
designated  operators  or  agents) 

211.5  Public  inspection  of  records 

211.6  Appeals 


MAPS  AND  PLANS 


211.10 

211.11 

211.12 

211.13 


211.20 

211.21 


211.30 

211.31 

211.32 

211.33 

211.34 

211.35 

211.36 

211.37 

211.38 

211.39 


Exploration,  mining  and  reclamation  plans 
Approaching  oil,  gas  or  water  wells 
Mine  maps 

Failure  of  lessee  to  furnish  maps 

PROSPECTING  AND  EXPLORATION  OPERATIONS 

Information  required  to  be  submitted 
Core  and  test  holes 

MINING  METHODS  AND  MINE  ABANDONMENT 

Good  practice  to  be  observed 
Ultimate  maximum  recovery 
Multiple  seam  mining 
Advance  workings;  underground  mines 
Pillar  extraction 
Pillars  left  for  support 

Development  of  leased  tract  through  adjoining  mines 
Surface  mining 

Mining  isolated  blocks  of  non-leased  coal 
Mine  abandonment;  surface  openings 
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PROTECTION  AGAINST  MINE  HAZARDS 


211.40  Abandonment  of  underground  workings 

211.41  Coal  dust 

211.51  Disposal  of  mine  wastes  or  rejects 

PRODUCTION  RECORDS,  ROYALTY  AND  AUDITS 

211.60  Production  records 

211.61  Basis  for  royalty  computation 

211.62  Production  reports  and  payment  -  other  reports 

211.63  Audits 

INSPECTION,  ISSUANCE  OF  ORDERS,  AND  ENFORCEMENT  OF  ORDERS 

211.70  Inspection  of  underground  and  surface  conditions 

211.71  Issuance  of  notices,  instructions  and  orders 

211.72  Enforcement  of  orders 

Authority:  The  provisions  of  this  Part  211  issued  under  34  Stat.  539, 
35  Stat.  312  (25  U.S.C.  355  NT),  35  Stat.  781  (25  U.S.C.  396),  sec.  32,  41 
Stat.  450  (30  U.S.C.  189),  49  Stat.  1967  (25  U.S.C.  501,  502),  52  Stat.  347 
(25  U.S.C.  396  a-f),  61  Stat.  915  (30  U.S.C.  359),  5  U.S.C.  301,  Pub.  L. 
91-190,  83  Stat.  852  (42  U.S.C.  4321). 
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Sec.  211.1  Scope  and  purpose 

(a)  The  regulations  in  this  part  shall  govern  operations  for  the 
discovery,  testing,  development,  mining,  preparation,  and  handling  of 
coal  under  coal  leases,  licenses  and  permits  issued  for  federally-owned 
coal,  regardless  of  surface  ownership,  pursuant  to  the  regulations  in 
43  CFR  Group  3500  and  the  Alaska  Coal  Leasing  Act  of  October  20,  1914 
(38  Stat.  741),  and  for  the  reclamation  of  lands  disturbed  by  such 
operations.  These  regulations  shall  also  apply  to  operations  for  the 
discovery,  testing,  development,  mining,  preparation,  and  handling  of 
coal  in  tribal  and  allotted  Indian  lands  under  leases  and  permits,  re¬ 
gardless  of  ownership  of  the  surface,  issued  under  the  regulations  in 
25  CFR  Parts  171,  172,  173,  and  174,  and  for  the  reclamation  of  lands 
disturbed  by  such  operations. 

(b)  The  purpose  of  the  regulations  in  this  part  is  to  promote 
orderly  and  efficient  prospecting,  exploration,  testing,  development, 
mining,  preparation  and  handling  operations  and  production  practices, 
without  waste  or  avoidable  loss  of  coal  or  other  mineral  deposits  or 
damage  to  coal  or  other  mineral-bearing  formation;  to  encourage  maximum 
recovery  and  use  of  coal  resources;  to  promote  operating  practices 
which  will  avoid,  minimize  or  correct  damage  to  the  environment — land, 
water,  and  air — and  avoid,  minimize  or  correct  hazards  to  public  health 
and  safety;  to  require  effective  reclamation  of  lands;  and  to  obtain  a 
proper  record  and  accounting  of  all  coal  produced. 

(c)  These  regulations  will  be  interpreted  and  administered  to 
the  fullest  extent  possible  in  accordance  with  the  policies  of  the 
National  Environmental  Policy  Act  of  1969  (83  Stat.  852)  42  U.S.C. 
4321-4347. 

(d)  When  the  regulations  in  this  part  relate  to  matters  included 
in  the  regulations  in  25  CFR  Part  177  -  Surface  Exploration,  Mining  and 
Reclamation  of  Lands  -  pertaining  to  Indian  lands,  the  regulations  in 
that  part  shall  govern  to  the  extent  of  any  inconsistencies. 

(e)  When  the  regulations  in  this  part  relate  to  matters  included 
in  the  regulations  in  43  CFR  Part  23,  the  regulations  in  that  part 
shall  govern  with  respect  to  technical  examinations,  issuance  or  denial 
of  leases,  performance  bonds,  reclamation  of  land,  and  reports  to  the 
extent  of  any  inconsistencies;  otherwise,  the  regulations  in  this  part 
shall  govern. 

(f)  The  responsibility  for  enforcement  of  the  Federal  Coal  Mine 
Health  and  Safety  Act  of  1969  (83  Stat.  742,  30  U.S.C.  801)  and  the 
coal  mine  health  and  safety  regulations  contained  in  Chapter  1  of  this 
Title  is  vested  in  the  Mining  Enforcement  and  Safety  Administration, 
Department  of  the  Interior,  and  compliance  with  the  regulations  in  this 
part  shall  not  be  deemed  to  fulfill  any  requirements  contained  in  the 
regulations  promulgated  under  that  act. 
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Sec.  211.2  Definitions 

The  terms  used  in  this  part  shall  have  the  following  meanings: 

(a)  Secretary.  The  Secretary  of  the  Interior. 

(b)  Director.  The  Director  of  the  U.S.  Geological  Survey, 

Reston,  Virginia. 

(c)  Division  Chief.  The  Chief  of  the  Conservation  Division,  U.S. 
Geological  Survey,  Reston,  Virginia. 

(d)  Conservation  Manager.  The  Conservation  Manager,  Conservation 
Division,  U.S.  Geological  Survey. 

(e)  Mining  Supervisor.  The  Area  Mining  Supervisor,  Conservation 
Division,  U.S.  Geological  Survey,  a  representative  of  the  Secretary, 
subject  to  the  direction  and  supervisory  authority  of  the  Director,  the 
Division  Chief,  and  the  appropriate  Conservation  Manager,  authorized 
and  empowered  to  regulate  operations  and  to  perform  other  duties  pre¬ 
scribed  in  the  regulations  in  this  part,  or  a  District  Mining  Super 
visor  or  other  subordinate  acting  under  his  direction. 

(f)  Lessee.  Any  person  or  persons,  partnership,  association, 
corporation  or  municipality  to  whom  a  coal  lease  is  issued  subject  to 
the  regulations  in  this  part,  or  an  assignee  of  such  lease  under  an 
approved  ass ignmen t . 

(g)  Permittee.  Any  person  or  persons,  partnership,  association, 
corporation  or  municipality  to  whom  a  coal  prospecting  permit  is  issued 
subject  to  the  regulations  in  this  part,  or  an  assignee  of  such  permit 
under  an  approved  assignment. 

(h)  Licensee.  Any  individual,  association  of  individuals  or 
municipality  to  whom  a  coal  license  is  issued  subject  to  the  regula¬ 
tions  in  this  part. 

(i)  Leased  lands,  leased  premises,  or  leased  tract.  Any  lands 
under  a  coal  lease  and  subject  to  the  regulations  in  this  part. 


(j)  Permit  lands.  Any  lands  under  a  coal  prospecting  permit  and 
subject  to  the  regulations  in  this  part. 

(k)  Operator.  A  lessee,  permittee,  or  licensee,  or  one  conduct¬ 
ing  operations  on  lands  under  the  authority  of  the  lessee,  permittee, 
or  licensee. 

(l)  Reclamation.  The  measures  undertaken  to  bring  about  the 
necessary  reconditioning  or  restoration  of  land  or  water  that  has  been 
affected  by  exploration,  testing,  mineral  development,  mining,  on-site 
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processing  operations,  or  waste  disposal,  in  ways  which  will  prevent 
or  control  on-site  or  off-site  damage  to  the  environment. 

(m)  Coal .  Coal  of  all  ranks  from  lignite  to  anthracite. 

(n)  Mine.  An  underground  or  surface  excavation  and  all  parts  of 
the  property  of  a  mining  plant,  either  on  the  surface  or  underground, 
that  contribute  directly  or  indirectly  to  the  mining  and  preparation 
and  handling  of  coal. 

(o)  Preparation.  The  sizing,  cleaning,  drying,  mixing  and  crush¬ 
ing  of  the  coal  and  such  other  work  of  preparing  coal  for  market. 

(p)  Portal .  Any  surface  entrance  to  an  underground  mine. 

(q)  Entry .  An  underground  passage  used  for  haulage,  ventilation 
or  as  a  manway. 

(r)  Shaft .  A  portal,  the  axis  of  which  is  approximately  verti¬ 
cal,  extending  from  the  surface  to  develop  one  or  more  coal  deposits. 

(s)  Slope.  An  inclined  mine  opening  or  inclined  entry  in  a 
dipping  coal  formation  or  an  inclined  tunnel  through  rock  to  intersect 
a  coal  bed. 

(t)  Drift .  A  horizontal  mine  opening  or  horizontal  entry  or 
passage  underground. 

(u)  Stripping  Operation.  The  term  "stripping  operation"  or 
"strip  pit"  or  "open  pit"  shall  mean  a  mining  excavation  or  develop¬ 
ment  by  means  of  a  surface  pit  in  which  material  over  the  coal  bed  is 
first  removed  and  the  coal  itself  is  then  extracted. 

Sec.  211.3  Responsibilities 

(a)  Subject  to  the  supervisory  authority  of  the  Secretary,  the 
regulations  in  this  part  shall  be  administered  by  the  Director  of  the 
Geological  Survey,  the  Chief,  Conservation  Division,  the  Conservation 
Manager,  and  the  Mining  Supervisor. 

(b)  The  Mining  Supervisor  is  empowered  to  regulate  prospecting, 
exploration,  testing,  development,  mining,  preparation,  handling,  and 
reclamation  operations  under  the  regulations  in  this  part.  The  Mining 
Supervisor  in  the  performance  of  his  duties  shall: 

(1)  Inspection  and  supervision  of  operations  to  prevent 
waste  or  damage.  Examine  frequently  the  lease,  permit,  or  license 
lands  where  operations  for  the  discovery,  testing,  development, 
mining  or  preparation  and  handling  of  coal  are  conducted  or  are 
to  be  conducted;  inspect  and  regulate  such  operations,  including 
operations  at  accessory  plants,  for  the  purpose  of  preventing 
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waste  of  mineral  substances  or  damage  to  formations  and  deposits, 
or  non-mineral  resources  affected  by  the  operations;  and  insure 
that  the  terms  and  conditions  of  the  permit,  lease,  or  license 
and  the  provisions  of  the  approved  exploration  or  mining  plans 
are  being  complied  with. 

(2)  Compliance  with  regulations,  lease,  permit,  or  license 
terms;  and  approved  plans.  Require  operators  to  conduct  their 
operations  in  compliance  with  the  provisions  of  applicable  regu¬ 
lations,  the  terms  and  conditions  of  the  leases,  permits,  or 
licenses,  and  the  requirements  of  approved  exploration  or  mining 
plans,  and  require  that  reclamation  work  be  performed  as  an  inte¬ 
gral  part  of  the  mining  operation  and  be  completed  within  reason¬ 
able  prescribed  time  limits;  and  that,  in  the  case  of  mining 
operations  for  which  performance  standards  have  been  established, 
require  that  reclamation  be  accomplished  in  accordance  with  such 
standards. 

(3)  Reports  on  condition  of  lands  and  manner  of  operation; 
recommendations  for  protection  of  property.  Make  reports  to  the 
Division  Chief  through  the  Conservation  Manager,  as  to  the  general 
condition  of  lands  under  permit,  lease,  or  license  and  the  manner 
in  which  operations  are  being  conducted  and  orders  or  instructions 
are  being  complied  with;  and  submit  information  and  recommenda¬ 
tions  for  protecting  the  coal,  the  coal-bearing  formations,  other 
minerals  and  the  non-mineral  resources. 

(4)  Manner  and  form  of  records,  reports  and  notices.  Pre¬ 
scribe,  subject  to  the  approval  of  the  Division  Chief,  the  manner 
and  form  in  which  records  of  operations,  reports  and  notices  shall 
be  made. 

(5)  Records  of  production;  rentals  and  royalties.  Obtain 
and  check  the  records  of  production  of  coal;  determine  rental  and 
royalty  liability  of  lessees  and  permittees;  collect  and  deposit 
rental  and  royalty  payments;  and  maintain  rental  and  royalty 
accounts . 

(6)  Suspension  of  operations  and  production.  Act  on  appli¬ 
cations  for  suspension  of  operations  or  production  or  both  filed 
pursuant  to  43  CFR  3503.3-2(e),  and  terminate,  when  appropriate, 
suspensions  which  have  been  granted;  and  transmit  to  the  Bureau 
of  Indian  Affairs  for  appropriate  action  applications  for  suspen¬ 
sion  of  operations  or  production  or  both  under  leases  on  Indian 
lands. 

(7)  Cessation  and  abandonment  of  operations.  Upon  receipt 
of  a  report  of  cessation  or  abandonment  of  operations,  or  relin¬ 
quishment  of  a  lease,  permit  or  license,  inspect  and  determine 
whether  the  operator  has  complied  with  the  terms  and  conditions 
of  the  permit  or  lease  and  the  approved  exploration  or  mining 
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plans;  and  determine  and  report  to  the  agency  having  administra¬ 
tive  jurisdiction  over  the  lands  when  the  lands  have  been  properly 
conditioned  for  abandonment.  The  Mining  Supervisor,  in  accordance 
with  applicable  regulations,  in  43  CFR  Part  23  or  25  CFR  Part  177, 
will  consult  with,  or  obtain  the  concurrence  of  the  authorized 
officer  of  the  agency  having  administrative  jurisdiction  over  the 
lands  with  respect  to  compliance  by  the  operator  with  the  surface 
protection  and  reclamation  requirements  of  the  lease  or  permit 
and  the  exploration  or  mining  plan. 

(8)  Wells  or  prospect  holes.  Prescribe  or  approve  the 
methods  of  protection  from  wells  or  prospect  holes  drilled  for 
any  purpose  through  the  coal  measures  and  mines  on  leased  lands 
and  on  coal  lands  subject  to  lease,  with  a  view  to  the  prevention 
of  leakage  of  oil,  gas,  water,  or  other  fluid  substances  that 
might  damage  coal  deposits  or  contaminate  surface  water  and/or 
ground  water,  and  prescribe  or  approve  methods  of  obtaining  the 
ultimate  extraction,  so  far  as  practicable,  of  coal  in  the  vicin¬ 
ity  of  such  wells. 

(9)  Trespass;  involving  removal  of  coal  deposits.  Report 
to  the  agency  having  administrative  jurisdiction  over  the  lands 
any  trespass  that  involves  removal  of  coal  deposits. 

(10)  Water  and  air  quality.  Inspect  exploratory  and  mining 
operations  to  determine  the  adequacy  of  water  management  and 
pollution  control  measures  for  the  protection  and  control  of  the 
quality  of  surface  and  ground  water  resources  and  the  adequacy  of 
emission  control  measures  for  the  protection  and  control  of  air 
quality  and  require  that  the  exploratory  or  mining  operations  be 
conducted  in  compliance  with  applicable  water  or  air  effluent  or 
emission  standards  and  regulations. 

(11)  Compliance  with  regulations.  Issue  such  orders  and  in¬ 
structions  as  necessary  to  assure  compliance  with  the  purposes  of 
the  regulations  in  this  part. 

(12)  Posting  of  Reclamation  Bonds.  Determine  the  amount  of 
reclamation  bonds  or  other  equally  appropriate  financial  arrange¬ 
ments  so  that  they  are  at  all  times  sufficient  to  satisfy  the 
estimated  costs  of  the  reclamation  requirements  of  the  approved 
exploration  or  mining  plan  in  the  event  that  reclamation  is  not 
completed  in  accordance  with  the  plan. 

Sec.  211.4  General  obligations  of  licensees,  permittees  and  lessees 
(including  designated  operators  or  agents) 

(a)  Operations  involving  the  discovery,  testing,  development 
mining,  preparation,  handling  of  coal,  and  reclamation  of  lands  shall 
conform  to  the  provisions  of  the  applicable  regulations,  the  terms  and 
conditions  of  the  lease,  permit  or  license;  the  requirements  of 
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approved  exploration  or  mining  plans;  and  the  orders  and  instructions 
issued  by  the  Mining  Supervisor.  The  operator  shall  take  precautions 
to  prevent  waste  and  damage  to  coal-bearing  formations  or  other  mineral 
formations . 

(b)  The  operator  shall  take  such  action  as  may  be  needed  to 
avoid,  minimize,  or  control  soil  erosion;  pollution  of  air;  pollution 
of  surface  or  ground  water;  damage  to  vegetative  growth,  crops,  or 
timber;  injury  or  destruction  of  fish  and  wildlife  and  their  habitat, 
creation  of  unsafe  or  hazardous  conditions;  and  damage  to  improvements, 
whether  owned  by  the  United  States,  its  permittees,  licensees  or  les¬ 
sees,  or  by  others;  and  damage  to  recreational,  scenic,  historical, 
and  ecological  values  of  the  land.  The  surface  of  leased  or  permit 
lands  shall  be  reclaimed  in  accordance  with  the  terms  and  conditions 
prescribed  in  the  lease  or  permit  and  the  provisions  of  the  approved 
exploration  or  mining  plan.  Good  "housekeeping"  practices  shall  be 
observed  at  all  times.  Where  any  question  arises  as  to  the  necessity 
for  or  the  adequacy  of  an  action  to  meet  the  requirements  of  this  para¬ 
graph,  the  determination  of  the  Mining  Supervisor  shall  be  final,  sub¬ 
ject  to  the  right  of  appeal  as  provided  in  Part  290  of  this  Chapter. 

(c)  All  operations  conducted  under  the  regulations  in  this  part 
must  be  consistent  with  appropriate  requirements  as  established  pur¬ 
suant  to  the  Federal  Water  Pollution  Control  Act  as  amended  and  the 
Clean  Air  Act  as  amended. 

(d)  When  the  Mining  Supervisor  determines  that  a  water  pollution 
problem  exists,  he  shall  require  that  a  lessee,  permittee,  or  licensee 
maintain  records  of  the  use  of  water,  quantity  and  quality  of  waste 
water  produced,  and  the  quantity  and  quality  of  waste  water  disposal, 
including  mine  drainage  discharge,  process  wastes  and  associated 
wastes.  In  order  to  obtain  this  information,  the  lessee,  permittee, 
or  licensee  may  be  required  to  install  a  suitable  monitoring  system. 

(e)  Accidents  threatening  damage  to  the  mine,  the  lands,  or  the 
deposits,  or  accidents  which  could  cause  water  pollution  shall  be  re¬ 
ported  promptly  to  the  Mining  Supervisor  by  telephone.  Written  reports 
may  be  required  by  the  Mining  Supervisor. 

(f)  Lessees  and  permittees  shall  submit  the  reports  required  by 
25  CFR  Part  177,  43  CFR  Part  23,  and  Part  200  of  this  chapter. 

(g)  The  mined  area  shall  be  reclaimed  in  such  a  manner  that 
there  will  not  be  continued  air  or  water  pollution  from  the  area  af¬ 
fecting  surrounding  or  adjacent  lands.  If  the  operator  fails  to  take 
appropriate  action  to  protect  the  mine,  coal  deposits,  or  surrounding 
environment  from  damages  or  threatened  damage  by  fire,  water,  oil,  gas, 
or  other  hazards,  or  fails  to  protect  properly  the  mine  or  deposits  or 
eliminate  hazards  to  the  public,  such  mine  and  lands  shall  not  be 
deemed  to  have  been  properly  conditioned  for  abandonment  in  compliance 
with  211.3(c)(7)  and  211.39,  and  the  lessee,  permittee,  or  licensee 


shall  be  liable  for  the  expense  of  labor  and  supplies  used  by,  or  under 
the  direction  of  the  Mining  Supervisor  for  the  protection  of  the  prop- 
erty,  air,  water,  and  other  environmental  resources  and  elimination  of 
hazards  to  the  public. 

(h)  In  areas  where  strip  mining  is  anticipated,  the  operator 
shall  drill  an  adequate  number  of  core  holes  in  the  overburden  overly¬ 
ing  the  coal  and  will  log  each  stratum  penetrated  and  have  each  stratum 
analyzed  for  at  least  the  following:  nitrogen,  phosphorus,  potassium, 
pH.  The  analyses  will  be  used  to  determine  which  material  must  be 
buried  during  the  stripping  operations  and  to  determine  suitable  mate¬ 
rial  that  will  be  placed  near  the  surface  for  favorable  propagation  of 
vegetation.  The  number  of  holes  and  analyses  will  be  specified  by  the 
Mining  Supervisor. 

Sec.  211.5  Public  inspection  of  records 

(a)  Geological  and  geophysical  interpretations,  maps,  and  data 
and  commercial  and  financial  information  required  to  be  submitted  under 
this  part  shall  not  be  available  for  public  inspection  without  the 
consent  of  the  permittee  or  lessee  so  long  as  the  permittee  or  lessee 
furnishing  such  data,  or  his  successors  or  assignees,  continues  to  hold 
a  permit  or  lease  of  the  lands  involved. 

(b)  Mining  and  reclamation  plans  submitted  under  211.10  will  be 
made  available  for  public  inspection  in  the  office  of  the  appropriate 
mining  supervisor.  For  new  mine  plans,  for  major  modifications  in 
existing  surface  mine  plans,  or  for  surface  related  change  in  existing 
underground  plans  submitted  for  approval,  interested  parties  will  have 
a  30-day  period  to  inspect  such  plans  in  the  office  of  the  District  or 
Area  Mining  Supervisor  and  to  comment  thereon.  A  notice  of  the  avail¬ 
ability  of  the  plan  will  be  posted  at  the  appropriate  office  on  the 
day  it  is  received  and  a  copy  of  the  posting  will  be  mailed  to  the 
appropriate  county  clerk  for  posting  or  publication. 

Sec.  211.6  Appeals 

Orders  or  decisions  issued  under  the  regulations  in  this  part  may 
be  appealed  as  provided  in  Part  290  of  this  chapter. 

MAPS  AND  PLANS 

Sec.  211.10  Exploration,  mining  and  reclamation  plans 

(a)  General.  Before  conducting  any  operations,  the  operator 
shall  submit  to  the  Mining  Supervisor  for  approval  an  exploration  or 
mining  plan,  in  quintuplicate ,  which  shall  show  in  detail  the  proposed 
exploration,  prospecting,  testing,  development,  mining  and  reclamation 
operations  to  be  conducted.  Exploration  and  mining  plans  shall  be 
consistent  with  and  responsive  to  the  requirements  of  the  lease  or 
permit  for  maximizing  recovery  of  the  resources,  for  the  protection  of 
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non-mineral  resources  and  for  the  reclamation  of  the  surface  of  the 
lands  affected  by  the  operations.  The  mining  plan  must  show  how  the 
reclamation  plan  is  part  of  the  mining  operation  and  must  provide  in¬ 
formation  that  will  substantiate  the  reasonableness  and  effectiveness 
of  the  reclamation  plan.  The  Mining  Supervisor  shall  consult  with  the 
other  agencies  involved,  shall  consider  the  public  comments  received, 
and  shall  promptly  approve  the  plans  or  indicate  what  modifications  of 
the  plans  are  necessary  to  conform  to  the  provisions  of  the  applicable 
regulations  and  the  terms  and  conditions  of  the  permit  or  lease.  No 
operations  shall  be  conducted  except  under  an  approved  plan. 

(b)  Exploration  plans.  The  Mining  Supervisor  shall  require  that 
an  exploration  plan  include  all  of  the  following: 

(1)  A  description  of  the  environmental  conditions  within 
the  area  where  exploration  is  to  be  conducted  and  a  general  de¬ 
scription  of  the  regional  environmental  conditions. 

(2)  A  description  of  the  land  use  within  and  adjacent  to 
the  area  and  the  projected  use  after  completion  of  operations. 

(3)  A  narrative  description  including: 

(i)  Method  of  exploration  and  types  of  equipment  to 
be  used. 

(ii)  Measures  to  be  taken  to  prevent  or  control  fire, 
soil  erosion,  pollution  of  surface  and  ground  water,  pollu¬ 
tion  of  air,  damage  to  fish  and  wildlife  or  their  habitat, 
or  other  natural  resources  and  hazards  to  public  health  and 
safety. 

(iii)  Method  for  plugging  drill  holes. 

(iv)  Measures  to  be  taken  for  surface  reclamation 
which  shall  take  into  account  the  impact  of  the  proposed 
operation  on  adjacent  land  uses  and  the  proposed  future  use 
of  the  lands  explored  and  shall  include: 

(A)  A  reclamation  schedule. 

(B)  Method  of  grading,  backfilling,  and  con¬ 
touring. 

(C)  Method  of  soil  preparation  and  fertilizer 
application. 

(D)  Type  and  mixture  of  shrubs,  trees,  grasses, 
or  legumes  to  be  planted. 

(E)  Method  of  planting,  including  amount  and 
spacing. 
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(4)  Estimated  timetable  for  each  phase  of  the  work  and  for 
final  completion  of  the  program. 

(5)  Five  copies  of  a  suitable  map  or  aerial  photograph  show¬ 
ing  topographic,  cultural  and  drainage  features,  and  the  proposed 
location  of  drill  holes,  trenches,  access  roads,  etc. 

(c)  Mining  plans.  The  Mining  Supervisor  shall  require  that  a 
mining  plan  include  all  of  the  following  as  appropriate  to  either  sur¬ 
face  or  underground  mines: 

(1)  A  description  of  the  environmental  conditions  within 
the  area  where  mining  is  to  be  conducted  and  a  general  description 
of  the  regional  environmental  conditions. 

(2)  A  description  of  the  land  use  within  and  adjacent  to 
the  area  and  the  projected  use  after  completion  of  operations. 

(3)  A  narrative  description  including: 

(i)  Nature  and  extent  of  the  coal  deposit,  including 
estimated  recoverable  reserves. 

(ii)  Method  of  mining,  including  mining  sequence  and 
production  rate. 

(iii)  Measures  to  be  taken  to  prevent  or  control  fire, 
soil  erosion,  pollution  of  surface  or  ground  water,  pollution 
of  air,  damage  to  fish  and  wildlife  or  their  habitat  or  other 
natural  resources,  and  hazards  to  public  health  and  safety. 

(iv)  Method  for  disposal  of  refuse,  waste,  or  over¬ 
burden,  including  location,  design  to  prevent  erosion,  air, 
surface  and  ground  water  pollution,  dump  failure  and  fires. 

(v)  Design  for  the  necessary  impoundment,  treatment, 
and/or  control  of  all  runoff  water  and  drainage  from  mine 
workings  and  preparation  plants  so  as  to  reduce  soil  erosion 
and  prevent  the  pollution  and  increased  sedimentation  of 
watercourses. 

(vi)  Measures  to  be  taken  for  surface  reclamation 
which  shall  take  into  account  the  impact  of  the  proposed 
operation  on  adjacent  lands  uses  and  the  proposed  future  use 
of  the  mined  land  and  shall  include: 

(A)  A  reclamation  schedule. 

(B)  Method  of  grading,  backfilling  and  contour¬ 
ing. 
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(C)  Method  of  soil  preparation  and  fertilizer 
application. 

(D)  Type  and  mixture  of  shrubs,  trees,  grasses, 
or  legumes  to  be  planted. 

(E)  Method  of  planting,  including  amount  and 
spacing. 

(F)  Method  of  abandoning  mine  openings,  includ¬ 
ing  mine  portals,  shafts,  slopes  and  entries. 

(vii)  The  logs  and  analyses  of  core  samples  taken  of 
the  strata  from  the  surface  to  the  top  of  the  coal  and  a  de¬ 
scription  of  the  method  of  depositing  the  spoils  based  on 
these  samples. 

(4)  Five  copies  of  suitable  maps  or  aerial  photographs 
showing : 

(i)  Topographic,  cultural  and  natural  drainage  fea¬ 
tures,  roads  and  vehicular  trails. 

(ii)  Location  of  surface  drainage  controls  and  diver¬ 
sion  structures. 

(iii)  Cross  sections  and  structure  contour  lines  on 
mineable  coal  beds. 

(iv)  Size  and  locations  for  mine  and  surface  struc¬ 
tures  and  facilities. 

(v)  Location  of  refuse  and  waste  disposal  areas. 

(vi)  Location  of  settling  or  water  treatment  ponds. 

(vii)  For  a  surface  mine,  the  planned  mine  layout  in¬ 
cluding  the  coal  outcrop  line  and  a  line  indicating  the  lim¬ 
its  to  which  the  mining  is  expected  to  extend.  If  leased 
area  has  previously  been  mined  by  underground  methods,  the 
location  of  openings  and  areas  mined  shall  be  shown. 

(viii)  For  an  underground  mine,  the  planned  mine  layout 
including  location  of  shafts,  slopes,  drifts,  main  haulage 
ways,  aircourses,  entries  and  barrier  pillars;  and  the  pro¬ 
posed  widths  of  all  slopes,  entries,  haulageways,  aircourses, 
rooms,  crosscuts,  and  barrier  pillars. 

(d)  Changes  in  plans.  Exploration  and  mining  plans  may  be 
changed  by  mutual  consent  of  the  Mining  Supervisor  and  the  operator  at 
any  time  to  adjust  to  changed  conditions  or  to  correct  an  oversight. 
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To  obtain  approval  of  a  changed  or  supplemental  plan,  the  operator 
shall  submit  a  written  statement  of  the  proposed  changes  or  supplement 
and  the  justification  for  the  proposed  changes. 

Partial  plan.  If  the  circumstances  warrant,  or  if  develop¬ 
ment  of  an  exploration  or  mining  plan  for  the  entire  operation  is  de¬ 
pendent  upon  unknown  factors  which  cannot  or  will  not  be  determined 
except  during  the  progress  of  the  operations,  a  partial  plan  may  be 
approved  and  supplemented  from  time  to  time.  The  operator  shall  not, 
however,  perform  any  operation  except  under  an  approved  plan. 

Sec.  211.11  Approaching  oil,  gas,  or  water  wells 

When  mining  operations  approach  wells  or  bore  holes  that  may  lib¬ 
erate  oil,  gas,  water,  or  other  fluid  substances,  the  lessee  shall 
present  his  plans  for  mining  the  coal  in  proximity  to  such  holes  to 
the  Mining  Supervisor  and  obtain  his  approval  before  proceeding  with 
the  work  planned. 

Sec.  211.12  Mine  maps 

(a)  General  requirements.  The  operator  shall  maintain  an  accu¬ 
rate  and  up-to-date  map  of  the  mine,  drawn  to  a  scale  acceptable  to 
the  Mining  Supervisor.  All  maps  shall  be  appropriately  marked  with 
reference  to  Government  land  marks  or  lines  and  elevations  with  refer¬ 
ence  to  sea  level.  Copies  of  such  maps  shall  be  properly  posted  to 
date  and  furnished,  in  duplicate,  to  the  Mining  Supervisor  annually  or 
at  such  other  times  as  he  deems  necessary.  Before  any  mine  or  section 
of  a  mine  is  abandoned,  closed  or  made  inaccessible,  a  survey  of  such 
mine  or  section  shall  be  made  and  recorded  on  the  map.  All  excavations 
in  each  separate  bed  shall  be  shown  in  such  a  manner  that  the  produc¬ 
tion  of  coal  for  any  royalty  period  can  be  accurately  ascertained. 
Additionally,  the  map  shall  show  the  name  of  the  mine,  the  name  of  the 
lessee,  the  Land  Office  serial  number,  the  lease  boundary  lines,  sur¬ 
face  buildings,  dip  of  the  coalbed,  true  north,  the  map  scale,  an  ex¬ 
planatory  legend,  and  such  other  information  as  the  Mining  Supervisor 
shall  request. 

(b)  Underground  mine  maps.  Underground  mine  maps  shall,  in  ad¬ 
dition  to  the  general  requirements  of  paragraph  (a)  of  this  section, 
show  all  mine  workings;  the  date  of  extension  of  the  mine  workings, 
and  a  coal  section  at  each  entry  face;  the  location  of  all  surface 
mine  fans;  the  position  of  all  fire  walls,  dams,  main  pumps,  fire  pipe¬ 
lines,  permanent  ventilating  stoppings,  doors,  overcasts,  undercasts, 
permanent  seals  and  regulators;  the  direction  of  the  ventilating  cur¬ 
rent  in  the  various  parts  of  the  mine  at  the  time  of  making  the  latest 
surveys;  sealed  areas;  known  bodies  of  standing  water  either  in  or 
above  the  workings  of  the  mine;  areas  affected  by  squeezes;  the  eleva¬ 
tions  of  surface  and  underground  levels  of  all  shafts,  slopes  or 
drifts;  and  the  elevation  of  the  floor  or  bottom  of  the  mine  workings 
at  regular  intervals  in  main  entries,  panels  or  sections,  sump  areas, 
etc. 
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(c)  Surface  mine  maps.  Surface  mine  maps  shall,  in  addition  to 
the  general  requirements  of  paragraph  (a)  of  this  section,  show  the 
date  of  extension  of  the  mine  workings  and  a  coal  section  at  each 
working  face;  all  worked-out  areas;  the  stripped  but  unmined  coal  bed; 
and  the  elevation  of  the  top  of  the  coal  beds  and  the  surface. 

(d)  Profiles  of  steeply  dipping  beds;  vertical  view  of  workings. 
When  required  by  the  Mining  Supervisor,  vertical  projections  and  cross 
sections  shall  accompany  plan  views  of  steeply  dipping  beds. 

(e)  Other  maps.  The  operator  shall  prepare  such  other  maps  of 
the  leased  lands  as  in  the  judgment  of  the  Mining  Supervisor  are  nec¬ 
essary  to  show  the  surface  boundaries;  location,  surface  elevation,, 
depth  and  thickness  of  the  coal  and  total  depth  of  each  bore  hole;  im¬ 
provements;  reclamation  completed;  topography,  including  subsidence 
resulting  from  mining;  and  the  geological  conditions  as  determined 
from  outcrops,  drill  holes,  exploration  or  mining. 

(f)  Accuracy  of  maps.  The  accuracy  of  maps  furnished  shall  be 
certified  by  a  professional  engineer,  professional  land  surveyor,  or 
other  professionally  qualified  person. 

Sec.  211.13  Failure  of  lessee  to  furnish  maps 

(a)  Liability  of  lessee  for  expense  of  survey.  If  the  operator 
fails  to  furnish  a  required  map,  the  Mining  Supervisor  shall  employ  a 
competent  mine  surveyor  to  make  a  survey  and  a  map  of  the  mine,  the 
cost  of  which  shall  be  charged  to  and  promptly  paid  by  the  operator. 

(b)  Incorrect  maps.  If  any  map  submitted  by  an  operator  is  be¬ 
lieved  to  be  incorrect,  the  Mining  Supervisor  may  cause  a  survey  to  be 
made.  If  the  survey  shows  the  map  submitted  by  the  lessee  to  be  sub¬ 
stantially  incorrect  in  whole  or  in  part,  the  cost  of  making  the  sur¬ 
vey  and  preparing  the  may  shall  be  charged  to  and  promptly  paid  by  the 

operator. 


PROSPECTING  AND  EXPLORATION  OPERATIONS 
Sec.  211.20  Information  required  to  be  submitted 

The  operator  shall  submit  promptly  to  the  Mining  Supervisor  upon 
request,  completion,  suspension  of  prospecting  or  exploration  opera¬ 
tions,  or  as  provided  in  the  leases  and  permits,  signed  copies,  in 
duplicate,  of  records  and  geologic  interpretation  of  all  prospecting 
operations  performed  on  the  lease  or  permit  lands,  including  recover¬ 
able  reserve  calculations,  along  with  vertical  cross  sections  through 
the  land  and  a  map  showing  the  exact  location  of  coal  outcrops,  all 
drill  holes,  trenches  and  other  prospecting  activities.  The  records 
shall  include  a  log  of  all  strata  penetrated  and  conditions  encountered, 
such  as  water,  quicksand,  gas,  or  any  unusual  conditions;  copies  of  all 
other  in-hole  surveys,  such  as  electric  logs,  gamma  ray-neutron  logs, 


F-14 


sonic  logs  or  any  other  logs  produced;  and  copies  of  coal  analyses  and 
results  of  other  tests  conducted  on  the  land.  All  drill  holes, 
trenches,  and  excavations  will  be  logged  under  the  supervision  of  a 
competent  geologist  or  engineer.  Unless  otherwise  authorized  by  the 
Mining  Supervisor,  at  least  1/4  of  the  core  from  a  longitudinal  split 
from  core  holes  shall  be  retained  by  the  operator  for  one  year  and 
shall  be  available  for  inspection  at  the  convenience  of  the  Mining 
Supervisor.  The  Mining  Supervisor  may  sample  such  parts  of  the  core 
and  cuttings  as  he  deems  advisable. 

Sec.  211.21  Core  and  test  holes 

(a)  Abandonment .  Drill  holes,  trenches,  and  other  excavations 
for  development  or  prospecting  shall  be  abandoned  in  a  manner  to  pro¬ 
tect  the  surface  and  not  to  endanger  any  present  or  future  underground 
operation  or  any  deposit  of  oil,  gas,  other  mineral  substances,  or 
water  strata.  Methods  of  abandonment  shall  be  by  backfilling,  cement- 
ing  or  capped  casing,  or  both,  or  by  methods  approved  in  advance  by 
the  Mining  Supervisor. 

(b)  Surveillance  wells.  With  the  approval  of  the  Mining  Super¬ 
visor,  drill  holes  may  be  utilized  as  surveillance  wells  for  the  pur¬ 
pose  of  determining  the  effect  of  subsequent  operations  upon  the  quan¬ 
tity,  quality,  or  pressure  of  ground  water  or  mine  gases. 

(c)  Blowout  control  devices.  When  drilling  on  lands  valuable  or 
potentially  valuable  for  oil  and  gas  or  geothermal  resources,  the  op¬ 
erators  shall,  when  required  by  the  Mining  Supervisor,  set  and  cement 
casing  in  the  hole  and  install  suitable  blowout  prevention  equipment. 

(d)  Use  of  wells  by  others.  Upon  receipt  of  a  written  request 
from  the  surface  owner  or  surface  administering  agency,  the  Mining 
Supervisor  may  approve  the  transfer  of  an  exploratory  well  for  further 
use  as  a  water  well.  Approval  of  such  well  transfer  will  be  accompa¬ 
nied  by  a  corresponding  transfer  of  responsibility  for  any  liability 
for  damage  and  eventual  plugging. 

MINING  METHODS  AND  MINE  ABANDONMENT 

Sec.  211.30  Good  practice  to  be  observed 

The  operator  shall  observe  good  practice  following  the  highest 
standards  in  performing  any  operations  on  the  leased  or  permit  lands. 

Sec.  211.31  Ultimate  maximum  recovery 

(a)  Maximum  recovery  and  protection  for  future  use.  Mining 
operations  shall  be  conducted  in  a  manner  to  yield  the  ultimate  maxi¬ 
mum  recovery  of  the  coal  deposits,  consistent  with  the  protection  and 
use  of  other  natural  resources,  sound  economic  practice,  and  the  pro¬ 
tection  and  preservation  of  the  environment — land,  water,  and  air. 
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(b)  No  available  coal  to  be  abandoned.  The  lessee  shall  not 
leave  or  abandon  any  coal  which  otherwise  could  be  safely  recovered  by 
approved  methods  of  mining  when  in  the  regular  course  of  mining  opera¬ 
tions  the  time  shall  arrive  for  mining  such  coal.  No  entry,  level,  or 
panel  workings  in  which  the  pillars  have  not  been  completely  extracted 
within  safe  limits  shall  be  permanently  abandoned  and  rendered  inacces¬ 
sible,  except  with  the  written  approval  of  the  Mining  Supervisor. 

Sec.  211.32  Multiple  seam  mining 

(a)  Sequence  of  mining.  In  general,  the  available  coal  in  the 
upper  beds  shall  be  worked  out  before  the  coal  in  the  lower  beds  is 
mined.  Simultaneous  workings  in  an  upper  coal  bed  shall  be  kept  in 
advance  of  the  workings  in  each  lower  bed.  The  Mining  Supervisor  may 
authorize  mining  of  any  lower  beds  before  mining  the  available  coal  in 
each  known  upper  bed. 

(b)  Protective  barrier  pillars  in  multiple  seam  mining.  In 
areas  subject  to  multiple  seam  extraction,  the  protective  barrier 
pillars  for  all  main  and  secondary  slope  entries,  main  haulageways, 
primary  aircourses,  bleeder  entries  and  manways  in  each  seam  shall  be 
superimposed  regardless  of  vertical  separation  or  rock  competency , 
however,  modifications,  exceptions,  or  variations  of  this  requirement 
may  be  approved  in  advance  by  the  Mining  Supervisor. 

Sec.  211.33  Advance  workings;  underground  mines. 

Where  the  room  and  pillar  or  other  system  of  mining  requires  ad¬ 
vance  workings  in  solid  coal,  including  entries,  rooms  or  crosscuts, 
the  lessee  shall  leave  sufficient  pillars  to  insure  the  ultimate  maxi¬ 
mum  recovery  of  the  coal  deposits. 

Sec.  211.34  Pillar  extraction 

(a)  The  pillar  recovery  plan  must  be  approved  in  advance  by  the 
Mining  Supervisor. 

(b)  Where  full  pillar  recovery  is  undertaken,  extraction  shall 
be  such  as  to  allow  total  caving  of  the  main  roof  in  the  pillared  area. 


(c)  Pillars  of  substantial  size  which  must  be  abandoned  prema¬ 
turely  due  to  safety  considerations  must  be  drilled  and  shot,  if  possi¬ 
ble,  to  reduce  their  size  so  as  to  minimize  undue  forces  overriding 
the  working  places. 

(d)  Pillaring  methods  shall  be  designed  to  eliminate  pillar 
points  and  pillars  that  project  in  by  the  breakline. 

(e)  The  overall  pillar  recovery  system  shall  be  designed  to 
minimize  the  possibility  of  outbursts,  bounces  and  squeezes. 
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Sec.  211.35  Pillars  left  for  support 


(a)  Barrier  pillars.  The  operator  shall  not,  without  the  prior 
consent  of  the  Mining  Supervisor,  mine  any  coal,  drive  any  underground 
workings,  or  drill  any  lateral  bore  holes  within  50  feet  of  any  of  the 
outside  boundary  lines  of  the  leased  lands,  nor  within  such  greater 
distance  of  said  boundary  lines  as  the  Mining  Supervisor  may  prescribe. 
Payment  up  to  and  including  the  full  value  of  the  coal  mined  may  be 
required  for  coal  mined  within  such  designated  distances  of  the  bound¬ 
ary  without  the  written  consent  of  the  Mining  Supervisor. 

(b)  Lessee  may  be  required  to  mine  barrier  pillars  on  adjacent 
lands .  If  the  coal  on  land  covered  by  these  regulations  beyond  any 
barrier  pillar  has  been  worked  out  and  the  water  level  beyond  the 
pillar  is  below  the  lessee's  adjacent  operations,  the  lessee  shall,  on 
the  written  demand  of  the  Mining  Supervisor,  mine  out  and  remove  all 
available  Federal  coal  in  such  barrier,  both  in  the  lands  covered  by 
the  lease  and  in  the  adjoining  premises,  if  it  can  be  mined  without 
hardship  to  the  lessee. 

(c)  Privately  owned  coal  on  adjoining  premises.  If  the  coal¬ 
mining  rights  in  adjoining  premises  are  privately  owned  and  this  coal 
has  been  worked  out,  an  agreement  may  be  made  with  the  coal-owner  for 
the  extraction  of  the  coal  remaining  in  the  boundary  pillars  which 
otherwise  may  be  lost. 

Sec.  211.36  Development  of  leased  tract  through  adjoining  mines 

An  operator  may  mine  leased  land  from  an  adjoining  underground 
mine  on  land  privately  owned  or  controlled  or  from  adjacent  leased 
lands,  under  the  following  conditions: 

(a)  The  entire  mine  and  operations  therein  including  that  part 
on  land  privately  owned  or  controlled  shall  conform  to  all  the  regula¬ 
tions  in  this  part. 

(b)  Free  access  for  inspection  of  said  connecting  mine  on  land 
privately  owned  or  controlled  shall  be  given  at  any  reasonable  time  to 
the  Mining  Supervisor  or  his  representative. 

Sec.  211.37  Surface  Mining 

(a)  Performance  standards  for  reclamation  of  mined  areas.  Per¬ 
formance  standards  for  the  reclamation  of  mined  areas  affected  by  coal 
surface  mining  operations  shall  include  the  following: 

(1)  Mined  areas,  including  highwall,  shall  be  returned,  as 
soon  as  feasible,  to  their  original  contour  or  to  a  similarly 
appropriate  contour  considering  the  surrounding  topography  and 
possible  future  uses  of  the  areas. 
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(2)  There  shall  be  no  deposition  of  spoil  material,  except 
as  necessary  to  the  original  excavation  of  earth  in  a  new  mining 
operation,  on  the  undisturbed  or  natural  surface  within  or  adja¬ 
cent  to  the  mined  area. 

(3)  Reclamation  shall  be  conducted  concurrently  with  the 
mining  operation. 

(4)  Throughout  the  mined  area,  soil  conditions  shall  be 
stabilized  and  water  management  shall  be  conducted  so  that  land¬ 
slides  are  prevented;  erosion  is  minimized;  and  water  pollution 
by  siltation  and  by  acid,  highly  mineralized  or  toxic  material 
drainage  is  minimized. 

(5)  The  original  type  or  similarly  appropriate  type  of  veg¬ 
etation  shall  be  reestablished  on  the  area  disturbed  by  the  min¬ 
ing  operations  as  soon  after  the  soil  handling  is  completed  as 
feasible.  Departures  from  the  requirements  in  subparagraphs  (1) , 
(2)  and  (3)  may  be  allowed  by  the  Mining  Supervisor  if  the  oper¬ 
ator  demonstrates  that  such  departures  are  necessary  for  the  con¬ 
servation  of  coal  and  will  provide  equal  or  better  protection  of 
life,  property,  and  environmental  quality. 

(fo)  Fire  prevention.  Accumulations  of  slack  coal  or  combustible 
waste  shall  be  stored  in  a  location  and  manner  so  as  not  to  be  a  fire 
hazard.  If  a  coal  seam  exposed  by  surface  mining  becomes  ignited  dur¬ 
ing  the  term  of  a  lease,  the  operator  will  immediately  extinguish  the 

fire. 


(c)  Coal  face  to  be  covered  in  strip  pits.  Upon  completion  or 
indefinite  suspensions  of  mining  operations  in  all  or  any  part  of  a 
strip  pit,  the  face  of  the  coal  shall  be  covered  with  non-combustible 
material  that  will  effectively  prevent  the  coal  bed  from  becoming 
ignited. 

(d)  Underground  workings  from  any  strip  pit.  The  driving  of  any 
underground  openings  by  auger  or  other  methods  from  any  strip  pit  shall 
not  be  undertaken  without  prior  written  approval  of  the  Mining  Super¬ 
visor. 

Sec.  211.38  Mining  isolated  blocks  of  non-leased  coal 

Narrow  strips  of  coal  which  are  owned  by  the  United  States  be¬ 
tween  leased  lands  and  the  outcrop,  or  small  blocks  of  coal  which  are 
owned  by  the  United  States  adjacent  to  leased  land  that  would  otherwise 
be  isolated  or  lost  may  be  mined  on  written  authorization  of  the  Mining 
Supervisor. 
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Sec.  211.39  Mine  abandonment;  surface  openings 


(a)  General  requirement  for  abandonment.  The  operator  shall 
substantially  backfill,  fence,  protect  or  otherwise  effectively  close 
all  surface  openings,  subsidence  holes,  surface  excavations  or  workings 
which  are  a  hazard  to  people  or  animals.  Such  protective  measures 
shall  be  maintained  in  a  secure  condition  during  the  term  of  the  lease, 
permit  or  license.  Before  permanent  abandonment  of  operations  all 
openings  and  excavations,  including  water  discharge  points,  shall  be 
closed  or  backfilled  according  to  the  mining  plan  approved  by  the 
Mining  Supervisor. 

(b)  Permanent  abandonment  of  shafts.  Mine  shafts,  slopes  and 
drift  openings  shall  be  abandoned  in  a  permanent  manner.  All  proposals 
for  abandoning  shafts,  slopes,  and  drift  openings  must  have  prior  ap¬ 
proval  of  the  Mining  Supervisor. 

(c)  Exposed  coal.  The  coal  exposed  by  the  operator  shall  be 
covered  by  a  sufficient  amount  of  incombustible  material  that  will 
effectively  prevent  the  coal  bed  from  becoming  ignited. 

(d)  Temporary  abandonment  of  surface  openings.  Surface  openings 
at  all  underground  mines  which  are  temporarily  closed  shall  be  ade¬ 
quately  fenced  or  equipped  with  a  substantial  incombustible  gate  or 
door  which  shall  remain  locked  when  not  in  use.  Conspicuous  signs 
shall  be  posted  prohibiting  entrance  of  unauthorized  persons. 

(e)  Permanent  abandonment  -  surface  mines  and  strip  pits.  De¬ 
tails  for  permanent  abandonment  of  surface  mines  and  strip  pits  shall 
be  provided  in  the  approved  plan  of  reclamation  required  under  section 
211.10. 

(f)  Reclamation  and  clean-up.  Reclamation  and  clean-up  of  sur¬ 
face  areas  around  and  near  permanently  abandoned  underground  and  strip 
mines  including  removal  of  equipment  and  structures  related  to  the 
mining  operation  must  commence  without  delay  following  cessation  of 
mining  operations. 

PROTECTION  AGAINST  MINE  HAZARDS 
Sec.  211.40  Abandonment  of  underground  workings 

Approval  for  abandonment  is  required.  No  underground  workings  or 
part  thereof  shall  be  permanently  abandoned  and  rendered  inaccessible 
without  the  written  approval  of  the  Mining  Supervisor. 

Sec.  211.41  Coal  dust 

Accumulations  of  coal  dust,  loose  coal  and  other  combustible  ma¬ 
terials  shall  not  be  permitted  to  accumulate  in  areas  where  it  is 
likely  to  cause  air  or  water  pollution. 
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WASTE  FROM  MINING 


Sec.  211.51  Disposal  of  mine  waste  or  rejects 

(a)  The  operator  shall  dispose  of  all  solid  wastes  resulting 
from  the  mining  and  preparation  of  coal  in  a  manner  that  will  not  cause 
air  and  water  pollution  and  will  not  spontaneously  ignite. 

(b)  All  waste  or  rejects  containing  practically  no  coal  shall  be 
deposited  separately  and  apart  from  sized  coal  for  which  no  immediate 
market  exists.  Waste  piles  shall  be  shaped  to  blend  into  the  surround¬ 
ing  area,  covered  with  topsoil  and  revegetated. 

(c)  Waste  containing  coal  in  such  quantity  that  it  may  be  later 
separated  from  the  waste  by  washing  or  other  means  shall  also  be  stored 
separately. 


PRODUCTION  RECORDS,  ROYALTY  AND  AUDITS 
Sec.  211.60  Production  records 

(a)  Lessees  shall  maintain  books  in  which  will  be  kept  a  correct 
account  by  weight  of  all  coal  mined;  coal  sold;  to  whom  sold  and  the 
price  received;  coal  stored;  coal  used  on  the  premise;  and  coal  other¬ 
wise  disposed  of. 

(b)  Licensees  must  maintain  a  correct  record  of  all  coal  mined 
and  removed  from  the  land  under  license. 

(c)  All  records  and  books  maintained  by  lessees,  and  licensees 
showing  the  required  information  must  be  kept  current  and  in  such  man¬ 
ner  that  the  records  can  be  readily  checked  by  the  Mining  Supervisor 
or  his  representative  upon  request. 

Sec.  211.61  Basis  for  Royalty  Computation 

(a)  Sale  price.  The  sale  price  basis  for  determination  of  the 

amount  of  royalty  due  shall  not  be  less  than  the  best  obtainable  market 

price.  In  the  determination  of  market  price,  due  consideration  shall 
be  given  to  applicable  contracts,  the  highest  and  best  obtainable  mar¬ 
ket  price  for  coal  of  similar  quality  at  the  usual  and  customary  place 
of  disposal,  and  other  relevant  matters: 

(1)  At  the  time  of  sale,  if  the  coal  is  sold. 

(2)  At  the  time  of  use  by  the  operator  or  other  disposition, 

if  the  coal  is  used  or  otherwise  disposed  of. 

(3)  On  the  date  the  royalty  is  paid,  if  the  coal  is  stored 
for  future  use,  sale,  or  other  disposition. 
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(b)  Bone  or  other  impurities.  All  bone  coal,  rock  and  other  im¬ 
purities  may  be  removed  from  the  raw  coal  prior  to  determination  of 
coal  weights  for  royalty  purposes. 

(c)  Discretion  of  mining  supervisor. 

(1)  The  right  is  reserved  to  the  Mining  Supervisor  to  de¬ 
termine  and  declare  the  sale  price  before  or  after  receipt  of 
royalty  payments  if  it  is  deemed  necessary  by  him  to  do  so  for 
the  protection  of  the  interests  of  the  lessor. 

(2)  If  royalties  become  due  and  payable  prior  to  extraction 
of  bone  coal,  rock  and  other  impurities  or  final  weighing  of  coal, 
the  Mining  Supervisor  may  determine  by  estimate  the  weight  of  the 
coal  for  royalty  purposes.  In  addition,  the  Mining  Supervisor 
may,  after  the  removal  of  bone  coal,  rock  and  other  impurities 
and  final  weighing  of  the  coal,  require  the  payment  of  such  addi¬ 
tional  royalties  or  allow  such  credits  or  refunds  as  may  be  nec¬ 
essary  to  adjust  the  royalty  payments  to  reflect  the  true  weight 
of  the  coal. 

Sec.  211.62  Production  reports  and  payment  -  other  reports 

(a)  Lessees.  Lessees  shall  report,  on  the  report  form  provided, 
within  30  days  after  expiration  of  the  period  covered  by  the  report, 
all  coal  mined  from  the  leased  land  during  each  calendar  quarter  and 
the  sales  price  basis  on  which  royalty  has  been  paid  or  will  be  paid. 
Except  as  provided  by  leases  and  permits  issued  under  the  regulations 
in  25  CFR  Parts  171,  172,  173  and  174,  the  royalty  for  coal  mined  shall 
be  paid  prior  to  the  end  of  the  third  month  succeeding  the  extraction 
of  the  coal  from  the  mine. 

(b)  Permittees.  Permittees  shall  report  the  prospecting  work 
done,  the  cost  of  the  work,  the  results  of  prospecting  and  such  other 
information  as  may  be  necessary.  Permittees  shall  report  all  coal 
mined  while  determining  the  existence  or  workability  of  the  deposit. 

(c)  Licensees.  Licensees  shall  report  all  coal  mined  on  a  semi¬ 
annual  basis  on  the  report  form  provided. 

(d)  Penalty.  If  a  lessee  or  permittee  records  or  reports  less 
than  the  true  weight  or  value  of  coal  mined,  the  Secretary  may  impose 
a  penalty  equal  to  double  the  amount  of  royalty  due  on  the  shortage, 
or  the  full  value  of  the  shortage,  which  penalty  shall  be  paid  in  ad¬ 
dition  to  royalty  due  and  payable.  If,  after  warning,  a  lessee  or 
permittee  maintains  false  records  or  files  false  reports,  a  suit  to 
cancel  the  lease  may  be  instituted  in  addition  to  the  imposition  of 
penalties . 
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Sec.  211.63  Audits 


An  audit  of  the  lessee’s  or  permittee's  accounts  and  books  may  be 
made  annually,  or  at  other  such  times  as  may  be  directed  by  the  Mining 
Supervisor,  by  certified  public  accountants  and  at  the  expense  of  the 
lessee.  The  lessee  shall  furnish,  free  of  cost,  duplicate  copies  of 
such  annual  or  other  audits  to  the  Mining  Supervisor  within  30  days 
after  the  completion  of  each  auditing. 

INSPECTION,  ISSUANCE  OF  ORDERS  AND  ENFORCEMENT  OF  ORDERS 

Sec.  211.70  Inspection  of  underground  and  surface  conditions 

Operators  shall  provide  means  at  all  reasonable  hours,  either  day 
or  night,  for  the  Mining  Supervisor  of  his  representative  to  inspect 
or  investigate  the  underground  or  surface  mine  conditions;  to  conduct 
surveys;  to  estimate  the  amount  of  coal  mined;  to  study  the  methods  of 
prospecting,  exploration,  testing,  development,  preparation,  and  han¬ 
dling  necessary;  to  determine  the  volumes,  types,  and  composition  of 
wastes  generated,  the  adequacy  of  measures  for  minimizing  the  amount 
of  such  wastes,  and  the  measures  for  treatment  and  disposal  of  such 
wastes;  and  to  determine  whether  the  terms  and  conditions  of  the  per¬ 
mit  or  lease  and  the  requirements  of  the  exploration,  mining  or  recla¬ 
mation  plan  have  been  complied  with. 

Sec.  211.71  Issuance  of  notices,  instructions  and  orders 

(a)  Address  of  responsible  party.  Before  beginning  operations, 
the  operator  shall  inform  the  Mining  Supervisor  in  writing  of  the 
designation  and  post  office  address  of  the  exploration  or  mining  oper¬ 
ation,  the  operator's  temporary  and  permanent  post  office  address,  and 
the  name  and  post  office  address  of  the  superintendent,  or  designated 
operator  or  agent,  who  will  be  in  charge  of  the  operations  and  who 
will  act  as  the  local  representative  of  the  operator.  Thereafter,  the 
Mining  Supervisor  shall  be  informed  of  each  change  of  address  of  the 
mine  office  or  in  the  name  or  address  of  the  local  representative. 

(b)  Receipt  of  the  notices,  instructions  and  orders.  The  oper¬ 
ator  shall  be  considered  to  have  received  all  notices,  instructions, 
and  orders  that  are  mailed  to  or  posted  at  the  mine  or  mine  office,  or 
mailed  or  handed  to  the  superintendent,  the  mine  foreman,  the  mine 
clerk,  or  higher  officials  connected  with  the  mine  or  exploration  site 
for  transmittal  to  the  operator  or  his  local  representative. 

Sec.  211.72  Enforcement  of  orders 

(a)  If  the  Mining  Supervisor  determines  that  an  operator  has 
failed  to  comply  with  the  regulations  in  this  part,  other  applicable 
Departmental  regulations,  the  terms  and  conditions  of  the  permit  or 
lease,  the  requirements  of  an  approved  exploration  or  mining  plan,  or 
with  the  Mining  Supervisor's  orders  or  instructions,  and  such 
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non  compliance  does  not  threaten  immediate,  serious,  or  irreparable 
damage  to  the  environment,  the  mine  or  the  deposit  being  mined,  or 
other  valuable  mineral  deposits  or  other  resources,  the  Mining  Super¬ 
visor  shall  serve  a  notice  of  non-compliance  upon  the  operator  by  de¬ 
livery  in  person  to  him  or  his  agent  or  by  certified  or  registered 
mail  addressed  to  the  operator  at  his  last  known  address.  Failure  of 
the  operator  to  take  action  in  accordance  with  the  notice  of  non- 
compliance  or  to  appeal  to  the  Director  pursuant  to  Part  290  of  this 
chapter  shall  be  grounds  for  suspension  of  operations  by  the  Mining 
Supervisor. 

(b)  The  notice  shall  specify  in  what  respects  the  operator  has 
failed  to  comply  with  the  provisions  of  applicable  regulations,  the 
terms  and  conditions  of  the  permit  or  lease,  the  requirements  of  an 
approved  exploration  or  mining  plan  or  the  orders  or  instructions  of 
the  Mining  Supervisor,  and  shall  specify  the  action  which  must  be  taken 
to  correct  the  non-compliance  and  the  time  limits  within  which  such 
action  must  be  taken.  A  written  report  shall  be  submitted  by  the 
operator  when  a  non-compliance  has  been  corrected. 

(c)  If,  in  the  judgment  of  the  Mining  Supervisor,  failure  to 
comply  with  the  regulations,  the  terms  and  conditions  of  the  permit  or 
lease,  the  requirements  of  approved  exploration  or  mining  plans,  or 
the  Mining  Supervisor's  orders  or  instructions  threatens  immediate, 
serious,  or  irreparable  damage  to  the  environment,  the  mine  or  the 
deposit  being  mined,  or  other  valuable  mineral  deposits  or  other  re¬ 
sources,  the  Mining  Supervisor  or  his  representative  is  authorized, 
either  in  writing  or  orally  with  written  confirmation,  to  suspend 
operations  without  prior  notice  of  non-compliance. 


PART  216  -  OPERATING  REGULATIONS  GOVERNING  THE  MINING  OF  COAL  IN  ALASKA 

Part  216  of  Chapter  II  of  Title  30  of  the  Code  of  Federal  Regulations  is 
revoked. 


Secretary  of  the  Interior 
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Appendix  G 


SETS  OF  STIPULATIONS  ACTUALLY  INCORPORATED 

IN  COAL  LEASES 


EXAMPLE  (a) 

1.  Before  any  mining  operations  or  activities  may  be  authorized,  the 
lessee  must  post  a  $5,000  bond  to  cover  estimated  reclamation 
costs  and  to  insure  compliance  with  surface  protection  stipula¬ 
tions  of  the  lease.  In  addition,  bond  coverage  in  the  amount  of 
$10,000  is  required  in  compliance  with  43  CFR  3504.2-l(b).  An 
increase  in  the  amount  of  the  bond  may  be  required  at  any  time 
during  the  life  of  the  lease  on  approval  of  mining  plan  or  an  ap¬ 
proved  change  in  plan  or  to  reflect  changing  surface  conditions. 

2.  All  disturbed  areas  must  be  returned  as  nearly  as  practicable  to 
their  original  condition,  or  to  a  condition  to  be  agreed  upon  by 
both  the  lessee  and  the  Regional  Mining  Supervisor,  Geological 
Survey,  after  the  Supervisor  has  agreed  with  the  District  Manager, 
Craig,  Colorado,  as  to  the  satisfactory  standards  for  such  restor¬ 
ation. 

3.  All  operations  must  be  conducted  so  as  not  to  change  the  character 
or  cause  pollution  of  streams,  lakes,  ponds,  waterholes ,  seeps, 
and  marshes,  or  damage  to  fish  and  wildlife  resources.  No  con¬ 
taminants  or  pollutants  will  be  allowed  to  enter  streams,  springs, 
stock  waters,  or  groundwaters.  No  water  will  be  used  from  stock 
ponds  or  springs  without  the  written  consent  of  the  owner.  The 
lessee  will  be  required  to  comply  with  all  Federal  and  State  laws, 
regulations,  and  standards  relating  to  air,  water,  and  land  pol¬ 
lution. 

4.  The  lessee  shall  be  required  to  comply  with  all  Federal  and  State 
mine  safety  laws,  regulations,  and  standards. 

5.  All  new  roads  and  trails  shall  be  constructed  and  maintained  in 
such  a  manner  as  to  control  and  minimize  channeling  and  other 
erosion.  Roads  and  trails  shall  be  constructed  only  at  locations 
approved  by  the  Regional  Mining  Supervisor. 

6.  All  existing  improvements  including  fences,  gates,  cattle  guards, 
roads,  trails,  culverts,  pipelines,  bridges,  public  land  survey 
monuments,  and  water  development  and  control  structures  shall  be 
maintained  in  serviceable  condition  to  the  degree  practicable. 
Damaged  or  destroyed  improvements  shall  be  replaced,  restored,  or 
appropriately  compensated  for.  When  it  becomes  necessary,  and 
only  upon  prior  approval  of  the  Regional  Supervisor,  the  lessee 
may  disturb  a  public  land  survey  corner  marker  or  monument; 
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however,  the  lessee  shall  bear  all  costs  of  any  surveys  required 
to  preserve  the  true  point  for  the  marker. 

7.  Grazing  or  resting  livestock  will  not  be  unnecessarily  disturbed. 

8.  All  garbage  and  foreign  debris  must  be  eliminated  by  removal  or 
burial.  Burning  is  permissible  only  by  prior  written  consent  of 
the  Regional  Mining  Supervisor. 

9.  The  clearing  of  timber,  stumps,  and  snags  will  be  kept  to  a  mini¬ 
mum  and  due  care  will  be  used  to  avoid  scarring  or  removal  of 
ground  vegetative  cover. 

10.  The  lessee  shall  comply  with  the  Moffat  County  Planning  Resolu¬ 
tion  which  requires  written  approval  from  the  Moffat  County  Plan¬ 
ning  Commission  prior  to  commencing  any  on-the-ground  activities. 

11.  Drill  holes  and  other  excavations  shall  be  conditioned  at  all 
times  so  as  to  prevent  injury  to  persons,  livestock,  and  wildlife, 
and  upon  completion  of  explorations,  will  be  permanently  sealed 

or  filled  to  the  satisfaction  of  the  Regional  Mining  Supervisor. 

12.  No  explosives  may  be  used  without  prior  written  consent  of  the 
Regional  Mining  Supervisor. 

13.  Excavations  used  for  the  permanent  impoundment  of  water  shall  be 
graded  to  provide  safe  access  to  the  water  for  persons,  livestock, 
and  wildlife. 

14.  The  mining  plan  shall  include  provisions  for  housing  and  other 
service  facilities  to  the  satisfaction  of  the  Regional  Mining 
Supervisor . 

15.  Where  compatible  with  operations  conducted  by  the  lessee,  the 
lease  area  shall  be  available  for  other  public  surface  uses,  in¬ 
cluding  livestock  grazing,  hunting,  fishing,  camping,  hiking,  and 
picnicking. 

16.  Mining  or  exploratory  operations  shall  not  be  conducted  on  the 
lands  which,  in  the  opinion  of  the  Regional  Mining  Supervisor, 
Geological  Survey,  would  constitute  a  hazard  to  oil  and  gas  pro¬ 
duction,  or  which  would  unreasonably  interfere  with  the  orderly 
development  and  production  under  oil  and  gas  leases  issued  prior 
to  the  date  of  this  lease. 

17.  When  American  antiquities  or  other  objects  of  historic  or  scien¬ 
tific  interest,  including,  but  not  limited  to,  historic  or  pre¬ 
historic  ruins,  vertebrate  fossils  or  artifacts,  are  discovered 
in  the  performances  of  this  lease,  the  item(s)  or  conditions (s) 
will  be  left  intact  and  immediately  brought  to  the  attention  of 
the  District  Manager  through  the  Regional  Mining  Supervisor. 
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18.  Prior  to  commencing  any  on-the-ground  activities,  the  lessee  shall 
submit  to  the  Regional  Mining  Supervisor,  a  mining  plan  which  con¬ 
siders  these  stipulations  and  includes  those  items  listed  in  Sec¬ 
tion  1,  Coal  Lease  Form  3130-1. 

EXAMPLE  (b) 

1.  Cutbank  and  fill  slopes  are  to  be  terraced,  seeded  with  grass  and 
shrub  species  (at  the  rate  of  eight  pounds  total  per  acre) ,  fer¬ 
tilized,  and  sprinkled. 

2.  The  lessee  will  channelize  runoff  from  the  drainage  near  the  por¬ 
tal  and  adjacent  hillsides  to  prevent  erosion  of  the  parking  area, 
steep  slopes,  and  access  road.  The  lessee  is  to  provide  an  ade¬ 
quate  drainage  structure  across  the  State  Highway  or  carry  runoff. 
The  outlet  is  to  be  rip-rapped  to  prevent  gully  erosion  from  the 
highway  to  the  river. 

3.  New  mine  entrances  and  ventilation  shafts  will  be  opened  with  the 
minimum  possible  amount  of  disturbance  of  vegetation  and  wildlife. 
Roads  and  trails  shall  be  constructed  only  at  locations  approved 
in  advance  by  the  Regional  Mining  Supervisor  after  consultation 
with  the  District  Manager. 

4.  Where  practical,  existing  roads  shall  be  used.  Activities  em¬ 
ploying  wheel  or  track  vehicles  shall  be  conducted  in  a  manner  to 
minimize  surface  damage.  If  damage  occurs,  the  road  shall  be  re¬ 
stored  to  a  condition  prescribed  by  the  District  Manager.  No 
off-road  travel  will  be  permitted  except  in  an  emergency.  All 
new  roads  and  trails  shall  be  constructed  and  maintained  in  a 
manner  to  control  and  minimize  channeling  or  other  erosion. 

5.  Applicant  will  contact  the  Colorado  State  Highway  Department  to 
determine  the  need  for  signs  to  warn  motorists  of  trucks  turning 
on  the  highway. 

6.  Issuance  of  the  renewal  is  dependent  on  statements  of  approval  of 
sewage  and  drainage  disposal  facilities  by  the  Colorado  State 
Department  of  Health  and  the  Colorado  Division  of  Game,  Fish  and 
Parks. 

7.  Operations  must  be  conducted  so  as  not  to  adversely  change  the 
character  or  cause  pollution  of  streams,  lakes,  ponds,  waterholes, 
seeps,  and  marshes  or  damage  to  fish  and  wildlife  resources. 
Contaminants  or  pollutants  shall  be  controlled  and  not  be  allowed 
to  enter  streams,  springs,  stock  waters,  or  groundwaters. 

8.  Open  burning  is  permitted  only  after  securing  a  burning  permit 
from  the  Colorado  Air  Pollution  Control  Commission.  A  copy  of 
such  burning  permit  shall  be  presented  to  the  District  Manager 
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for  his  approval  prior  to  conducting  any  such  burning  through  the 
Regional  Mining  Supervisor. 

9.  The  lessee's  attention  is  directed  to  the  requirements  that  he 
must  comply  with  all  Federal  and  State  laws,  regulations,  and 
standards  relating  to  safety  and  air,  water,  land,  and  noise 
pollution. 

10.  Stockpiling  of  waste  material  shall  be  in  as  small  an  area  as 
possible.  Coal  and  waste  material  shall  be  stored  or  stockpiled 
in  a  way  to  prevent  the  production  of  agents  or  pollutants  that 
may  damage  or  kill  vegetative  cover.  Mine  waste  dump  material 
shall  be  stockpiled  as  authorized  by  the  Regional  Mining  Super¬ 
visor,  after  consultation  with  the  District  Manager.  All  solid 
or  liquid  waste  shall  be  disposed  of  by  using  accepted  State  and 
Federal  laws,  regulations,  and  standards. 

11.  No  salable  minerals,  such  as  sand,  gravel,  or  stone,  found  on  the 
lands  covered  by  this  lease  shall  be  used  by  the  lessee  or  its 
assignees  for  exploration,  development,  and  prospecting  purposes 
unless  said  salable  minerals  have  been  purchased  from  the  United 
States  under  the  provisions  of  the  Materials  Act  of  July  31,  1947 
(61  Stat.  681). 

12.  Accumulated  debris,  including  old  machinery,  dilapidated  struc¬ 
tures,  oil  cans,  structural  material  and  garbage,  is  to  be  re¬ 
moved  from  the  lease  area  and  disposed  of  in  accordance  with 
Colorado  State  laws  and  regulations.  Litter  and  debris  shall  be 
cleaned  up  within  the  lease  area  at  least  monthly,  but  on  a  con¬ 
tinuing  basis. 

13.  Housing  and  other  facilities  and  services  related  to  community  or 
urban  development  shall  be  kept  to  a  minimum  on  the  leased  prem¬ 
ises,  and  shall  require  the  written  approval  of  the  RMS  after 
consultation  with  the  District  Manager  prior  to  construction  or 
location  thereon  of  the  facilities. 

14.  All  structures  shall  be  colored,  painted,  or  finished  in  a  manner 
that  will  blend  with  the  landscape  character  of  the  vicinity. 

15.  When  the  mining  activity  is  completed,  the  lessee  shall  return 
the  site  to  a  condition  to  be  agreed  upon  by  the  Regional  Mining 
Supervisor  after  consultation  with  the  District  Manager  at  the 
time  of  closing.  As  a  minimum,  mine  entrances  and  vents  shall  be 
closed  and  their  surface  area  reseeded,  on  seedbeds  of  good  sur¬ 
face  soil,  with  species  designated  by  the  RMS  after  consultation 
with  the  District  Manager. 
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EXAMPLE  (c) 


1.  Gates  or  cattle  guards  must  be  constructed  to  Bureau  of  Land  Man¬ 
agement  specifications,  by  the  lessee,  in  fences  through  which  an 
access  road  passes.  Gates  must  be  kept  closed,  unless  by  permis¬ 
sion  from  the  owner,  they  may  be  left  open. 

2.  Where  a  road  and/or  an  exploratory  site  is  constructed  that  cuts 

a  natural  barrier  that  is  used  for  livestock  control,  this  opening 
shall  be  closed  by  a  BLM  standard  fence. 

3.  Acquiring  the  right  to  cross  privately  owned  lands  or  other  lands 
not  under  jurisdiction  of  BLM,  is  the  responsibility  of  the  lessee. 
Permission  to  cross  or  a  right-of-way  to  cross  such  lands  should 
be  obtained  from  the  landowner. 

4.  Any  valuable  subsurface  water  encountered  in  exploration,  devel¬ 
opment,  or  mining  operations  will  be  kept  open  and  the  right  to 
use  the  water  is  reserved  to  the  United  States.  The  District 
Manager  will  be  advised  promptly  of  any  subsurface  water  encoun¬ 
tered  and  if  usable,  may  purchase  any  casing  in  the  well  at  its 
reasonable  value  thereof,  such  value  to  be  determined  by  the 
Director  or  his  authorized  representative. 

5.  Existing  roads  and  trails  shall  be  used  whenever  possible  for  all 
mining  activities. 

6.  Drainage  systems  shall  not  be  blocked.  Cuts  or  fills  causing 
siltation  or  accumulation  of  debris  in  stream  channels  shall  be 
avoided  and  if  they  occur,  must  be  corrected  immediately  to  the 
satisfaction  of  the  District  Manager. 

7.  The  premises  shall  be  appropriately  posted  and  fences  (or  other 
protection)  provided  to  minimize  the  possibility  of  injury  to 
persons,  livestock,  or  wildlife. 

8.  The  lessee  agrees  to  take  such  reasonable  steps  as  may  be  deter¬ 
mined  necessary  by  the  District  Manager  to  prevent  his  operations 
on  or  near  the  subject  lands  from: 

a.  causing  or  contributing  to  soil  erosion  or  crop  damage, 

b.  unnecessarily  creating  or  contributing  to  pollution  of  the 
air  and  water, 

c.  damaging  improvements  owned  by  the  United  States,  its  licens¬ 
ees,  permittees,  or  lessees, 

d.  damaging  or  destroying  or  removing  historical  or  prehis torical 
ruins  or  artifcats. 
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9.  When  surface  operations  are  conducted,  overburden  or  other  wastes 
shall  be  returned  to  the  excavation  unless  an  alternative  treat¬ 
ment  is  authorized  by  the  District  Manager  or  State  Director. 

The  surface  of  such  areas  shall  be  graded  so  as  to  minimize  the 
potential  for  erosion  and  to  leave  a  surface  susceptible  to  re¬ 
vegetation.  Such  backfilling  and  grading  shall  be  conducted  con¬ 
currently  with  the  mining  operation  to  the  extent  practicable. 

10.  Except  for  solid  rock  faces,  bench  faces,  and  excavations  used 
for  the  impoundment  of  water,  those  surface  areas  of  the  leased 
premises  disturbed  by  operations  conducted  by  the  lessee  shall  be 
revegetated  when  their  use  is  no  longer  required  by  the  operator. 
Replacement  vegetation  shall  be  of  species,  composition,  and  den¬ 
sity  having  the  approval  of  the  District  Manager.  Revegetation 

of  each  segment  of  the  operating  area  shall  be  completed  promptly, 
and  as  soon  as  that  segment  is  no  longer  needed  for  the  operator. 

11.  Excavations  used  for  the  permanent  impoundment  of  water  shall  be 
graded  to  establish  safe  access  to  the  water  for  persons,  live¬ 
stock,  and  wildlife. 

12.  Drill  holes  shall  be  permanently  sealed  or  secured  as  directed  by 
the  District  Manager,  when  no  longer  needed  in  the  operation. 

13.  All  existing  improvements  including,  but  not  limited  to,  fences, 
gates,  cattle  guards,  roads,  trails,  pipelines,  bridges,  public 
land  survey  monuments,  and  water  development  and  control  struc¬ 
tures  shall  be  maintained  in  serviceable  condition  to  the  degree 
practicable.  In  the  event  any  such  improvement  owned  by  the 
United  States,  or  its  licensees,  permittees,  or  lessees,  is  de¬ 
stroyed,  immediate  replacement  or  reimbursement  for  its  full  value 
will  be  made  as  determined  by  the  District  Manager. 

14.  Surface  buildings,  supporting  facilities,  and  other  structures, 
when  no  longer  required  for  mining  operations,  shall  be  removed 
and  the  area  graded  and  revegetated. 

15.  All  operations  shall  be  conducted  with  a  view  to  avoidance  of 
range  and  forest  fires  and  spontaneous  combustion.  Open  burning 
of  carbonaceous  materials  shall  be  conducted  with  suitable  prac¬ 
tices  for  fire  prevention  and  control. 

16.  All  access,  haul,  and  other  support  roads  shall  be  constructed 
and  maintained  in  such  a  manner  as  to  control  and  minimize  chan¬ 
neling  and  other  erosion.  Roads  shall  be  located  to  the  degree 
practicable  with  a  view  to  conforming  with  resource  management 
and  scenic  beauty. 

17.  Where  compatible  with  the  operations  conducted  by  the  mineral 
lessee,  the  lease  site  shall  be  available  for  public  uses,  in¬ 
cluding,  but  not  limited  to,  livestock  grazing,  hunting,  fishing, 
camping,  and  hiking. 


G-6 


18.  The  minimum  bond  of  $5,000  will  be  required  initially,  with  the 
understanding  that  the  amount  of  such  bond  may  change  when  lessee's 
plan  is  approved. 

19.  Upon  completion  of  open  cut  operations,  the  lessee  shall  fill  the 
last  cut  and  slope  all  highwall  faces  and  benches  to  a  ratio  of 
two  to  one  or  as  directed  by  the  District  Manager. 

20.  The  laws  of  the  State  of  New  Mexico,  present  and  future,  concern¬ 
ing  coal  mining  (strip,  auger,  etc.)  are  made  a  part  of  this 
lease,  additional  to  the  terms  of  this  lease  and  the  applicable 
Federal  laws  and  regulations. 

21.  The  bond  listed  above  is  also  conditioned  to  guarantee  compliance 
with  these  laws  as  well  as  with  all  other  terms  and  conditions  of 
the  lease. 

EXAMPLE  (d) ' 

1.  Bond .  Before  any  exploration  or  mining  activities  may  be  author¬ 
ized,  the  operator  must  post  a  $2,000  performance  bond  to  cover 
estimated  reclamation  costs  and  to  insure  compliance  with  surface 
protection  stipulations  of  the  lease.  An  increase  in  the  amount 
of  the  bond  may  be  required  at  any  time  during  the  life  of  the 
lease  on  approval  of  an  exploration  plan  or  an  approved  change  in 
plan  or  to  reflect  changing  surface  conditions. 

2.  General.  In  order  to  control  conditions  causing  or  contributing 
to  water  pollution,  soil  erosion,  hazards  to  health,  safety  and 
property  damage,  and  for  the  conservation  of  the  resources  and 
the  preservation  of  natural  beauty,  the  lessee  will  design  and 
perform  all  operations  with  a  view  to  the  prevention  of  pollution 
and  erosion  and  the  utilization  of  the  natural  topography  to 
achieve  harmony  with  the  landscape. 

3.  Surface  Reclamation.  All  overburden,  coal  waste  and  other  wastes 
shall  be  disposed  of  and  the  area  of  land  affected  reclaimed  in 
accordance  with  the  following  requirements: 

a.  Disposition  of  Wastes  and  Placement  of  Overburden: 

(1)  Soil  Material.  In  those  areas  to  be  strip-mined  and 
identified  by  the  District  Manager,  soil  material  will 
be  removed  and  stockpiled  for  final  reclamation  of  the 
spoil  banks.  The  soil  material  will  be  replaced  on  the 
disturbed  areas  after  completion  or  termination  of  that 
particular  phase  of  the  mining  operation  at  a  depth 
sufficient  for  plant  growth  on  slopes  of  2:1  or  less. 

(2)  All  mine  and  other  wastes  shall  be  returned  to  the  ex¬ 
cavation.  All  overburden  shall  be  returned  to  the 
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excavation,  unless  that  excavation  is  to  be  used  for 
the  permanent  impoundment  of  water,  or  where  more  than 
three  successive  cuts  are  made  adjacent  and  parallel  to 
each  other  in  which  case  the  last  excavation  will  not 
have  to  be  filled,  but  its  slopes  must  be  sloped  to  2:1 
and  topsoil  distributed  thereon  sufficient  for  vegeta¬ 
tive  growth. 

(3)  Where  an  excavation  is  to  be  left  for  the  impoundment 
of  water,  the  sides  shall  be  graded  to  at  least  a  2:1 
slope  so  as  to  provide  safe  access  to  water  for  persons, 
livestock,  and  wildlife. 

(4)  All  overburden  shall  be  flattened  on  the  top  to  a  width 
of  25  feet  and  have  side  slopes  no  greater  than  2:1, 
unless  otherwise  specified,  and  shall  be  so  deposited 
that  it  does  not  inhibit  the  flow  of  water  nor  produce 
sediment  into  the  drainages  of  the  North  Platte  River. 
Overburden  piles  shall  be  located  so  as  to  minimize 
damage  to  the  surrounding  lands. 

(5)  Backfilling  of  excavations  and  sloping  and  grading  of 
spoil  piles  shall  be  undertaken  concurrently  with  min¬ 
ing  operations.  Final  grading  of  backfill,  spoil 
piles,  and  other  unconsolidated  materials  shall  be  so 
performed  as  to  present  a  stable  surface  which  is  sus¬ 
ceptible  to  vegetation.  In  all  cases  an  even  or  gently 
undulating  skyline  is  the  objective. 

(6)  Where  outcrop  stripping  is  conducted,  the  disturbed  area 
shall  be  sloped  to  a  2:1  slope  and  topsoil  distributed 
on  waste  piles  and  all  disturbed  areas  from  which  top¬ 
soil  has  been  removed. 

(7)  Where  underground  mining  operations  are  conducted,  all 
dump  piles  and  mine  wastes  shall  be  sloped  to  a  2:1 
slope  and  sufficient  topsoil  distributed  thereon  to 
provide  a  surface  which  is  susceptible  to  vegetative 
growth. 

b.  Seeding: 

(1)  All  overburden  piles  and  disturbed  areas  shall  be  seeded 
when  mining  operations  are  completed  in  a  given  locality 
at  the  rate  per  acre,  with  grasses,  legumes,  and  shrubs 
specified  by  the  Mining  Supervisor.  Such  species  will 
generally  be  the  same  as  those  found  growing  in  the  area 
or  such  exotics  as  are  adaptable  to  the  particular  soil 
and  climate.  Seeding  is  to  be  accomplished  between 
April  1  and  April  30  or  between  September  2  and  October 
30. 
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(2)  On  slopes  too  steep  or  rocky  for  drilling,  aerial  or 
ground  broadcasting  of  seed  will  be  acceptable.  On  the 
more  level,  smooth  areas,  drilling  will  be  required. 

(3)  All  seed  sown  must  be  tested  and  meet  the  standards  for 
purity  and  germination  as  established  for  the  area. 

Cost  of  seed  test  to  be  borne  by  the  operator. 

(4)  Planting  any  affected  land  whose  chemical  and  physical 
characteristics  are  toxic,  deficient  in  moisture  or 
plant  nutrients,  or  composed  of  sand,  gravel,  or  stone 
to  such  an  extent  as  to  seriously  inhibit  plant  growth 
will  generally  be  deferred  for  a  period  of  time,  depend¬ 
ing  upon  soil  properties  and  characteristics  as  deter¬ 
mined  from  soil  tests.  The  operator  shall  notify  the 
Mining  Supervisor  when  seeding  operations  are  to  be 
started. 

(5)  In  the  event  that  the  first  seeding  is  not  successful, 
the  operator  will  make  a  second  attempt.  Such  attempt 
will  generally  not  be  sooner  than  two  years  after  the 
first.  In  no  event  will  more  than  two  seedings  be  re¬ 
quired  of  the  operator. 

(6)  When  water,  suitable  for  irrigation,  is  available  in  an 
excavated  area,  the  seeded  area  shall  be  irrigated  by 
sprinkling. 

4.  Water  Pollution  Control.  All  operations  must  be  conducted  so  as 
not  to  change  the  character  or  cause  pollution  of  streams,  lakes, 
ponds,  waterholes ,  seeps,  and  marshes,  or  damage  to  fish  and  wild¬ 
life  resources.  No  contaminants  or  pollution  will  be  allowed  to 
enter  streams,  springs,  stock  waters  or  groundwaters.  No  water 
will  be  used  from  stock  ponds  or  springs  without  written  consent 
of  the  owner.  The  lessee  will  be  required  to  comply  with  all 
Federal  and  State  laws,  regulations  and  standards  relating  to 
air,  water  and  land  pollution. 

5.  Air  Pollution  Control.  All  operations  shall  comply  with  all  ap¬ 
plicable  air  quality  standards  and  criteria  established  by  Fed¬ 
eral,  State,  and  local  authority. 

6.  Miscellaneous  Requirements; 

a.  All  operations  shall  be  conducted  so  as  to  prevent  the  occur¬ 
rence  of  range  and  forest  fires. 

b.  All  access  and  haul  roads  shall  be  constructed  and  maintained 
in  such  a  manner  as  to  control  and  minimize  erosion.  When 

no  longer  needed  for  mining  operations,  unless  otherwise 
designated  by  the  Mining  Supervisor  after  consultation  with 
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the  District  Manager,  all  spur  and  haul  roads,  will  be 
treated  with  water  bars  to  prevent  erosion  and  seeded  as  in 

b.  above. 

c.  All  existing  improvements  including,  but  not  limited  to, 
fences,  gates,  cattle  guards,  pipelines,  reservoirs,  and 
other  water  developments  damaged  or  destroyed  by  the  opera¬ 
tion  of  the  lessee  shall  be  replaced  or  restored  to  their 
original  condition  or  appropriately  compensated  for. 

d.  Hunting,  fishing,  and  other  outdoor  recreational  activities 
shall  be  allowed  on  the  lands  covered  by  the  permit,  except 
in  areas  where  such  activities  are  found  to  be  hazardous  and 
interfere  with  the  operations  of  the  operator. 

e.  Equipment,  trash,  abandoned  buildings,  etc.,  shall  be  re¬ 
moved  or  buried  and  the  area  restored  as  near  as  possible  to 
its  original  condition  upon  completion  of  operations  in  the 
area.  Area  to  be  kept  clean  and  orderly  at  all  times. 

f.  Areas  where  spoil  piles  and  strip-pits  have  not  been  sloped 
to  a  2:1  slope  must  be  fenced  for  the  safety  of  man  and 
animals . 

g.  When  American  antiquities  or  other  objects  of  historic  or 
scientific  interest  including,  but  not  limited  to,  historic 
or  prehistoric  ruins,  vertebrate  fossils  or  artifacts  are 
discovered  in  the  performance  of  this  lease,  the  item(s)  or 
condition (s)  will  be  left  intact  and  immediately  brought  to 
the  attention  of  the  Regional  Mining  Supervisor. 


G-10 


Appendix  H 


PROTECTIVE  STIPULATIONS  FROM 
BLM  MANUAL  3509,  NOVEMBER  9,  1970 


1.  Activities  employing  wheeled  or  tracked  vehicles  shall  be  conducted  in 
accordance  with  industry  practices  and  in  such  a  manner  as  to  minimize 
surface  damage. 

2.  Trail  widths  shall  be  kept  to  the  minimum  necessary  and  may  not  exceed 

feet.  Surface  may  be  cleared  of  timber,  stumps,  and  snags.  Care 
must  be  taken  to  avoid  scarring  or  removal  of  ground  vegetative  cover. 

3.  Drainage  systems  shall  not  be  blocked.  No  cuts  or  fills  shall  be  made 
near  or  in  streams  which  will  result  in  siltation  or  accumulation  of 
debris.  All  damage  to  streams  must  be  repaired  to  the  satisfaction  of 
the  authorized  officer. 

4.  All  operations  must  be  conducted  so  as  not  to  change  the  character  or 
cause  pollution  of  streams,  lakes,  ponds,  waterholes,  seeps,  and 
marshes  or  cause  damage  to  fish  and  wildlife  resources. 

5.  Surface  damage  which  causes  soil  movement  and/or  water  pollution  must 
be  corrected  to  the  satisfaction  of  the  authorized  officer. 

6.  Vegetation  must  not  be  disturbed  within  300  feet  of  any  waters  desig¬ 
nated  in  a  (prospecting  permit),  (lease),  or  (contract),  except  at 
authorized  stream  crossings. 

7.  No  explosives  may  be  used  without  written  consent  of  the  authorized 
officer. 

8.  Trails  and  campsites  must  be  kept  clean.  All  garbage  and  foreign 
debris  must  be  eliminated  by  removal  or  burial.  Burning  is  permissi¬ 
ble  only  by  prior  written  consent  of  the  authorized  officer. 

9.  Existing  roads  and  trails  shall  be  used  whenever  possible. 

10.  All  survey  monuments,  witness  corners,  reference  monuments,  and  bear¬ 
ing  trees  must  be  protected  against  destruction,  obliteration,  or  dam¬ 
age.  Any  damaged  or  obliterated  markers  must  be  reestablished  in 
accordance  with  accepted  survey  practices  at  the  expense  of  (permittee) , 
(contractor),  or  (lessee). 

11.  The  operator  shall  make  every  effort  to  prevent,  control,  or  suppress 
any  fire  in  the  operating  area.  Reports  of  uncontrolled  fires  must  be 
immediately  sent  to  the  authorized  officer  or  his  representative. 
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12.  Fill  all  holes,  pits,  and  excavations  to  the  extent  agreed  in  the  ap¬ 
proved  mining  plan  and  grade  to  the  natural  contour. 

13.  When  surface  operations  are  conducted,  overburden  or  other  waste  shall 
be  returned  to  the  excavation,  as  set  forth  in  the  mining  plan  and 
except  in  instances  when  the  district  manager  or  state  director  deter¬ 
mines  that  it  would  be  desirable  to  use  an  excavation  for  the  permanent 
impoundment  of  water  or  for  other  beneficial  uses. 

14.  Disposal  sites  shall  be  selected  and  prepared  so  as  to  avoid  downward 
percolation  of  pollutants  into  aquifers. 

15.  Disposal  systems  for  solid  and  liquid  wastes  shall  be  designed  and 
constructed  so  as  to  avoid  landslides,  control  wind  and  water  erosion, 
and  establish  conditions  conductive  to  vegetative  growth  in  the  disposal 
area. 

16.  Casual  accumulations  of  water  on  waste  piles  shall  be  avoided,  and 
where  necessary,  surface  waters  shall  be  directed  around  the  piles. 

17.  Final  grading  of  backfilled  and  other  unconsolidated  materials  shall 
be  so  performed  as  to  prevent  a  surface  susceptible  to  vegetation  or 
desired  land  form. 

18.  Excavations  used  for  the  permanent  impoundment  of  water  shall  be 
graded  to  establish  safe  access  to  water  for  persons,  livestock,  and 
wildlife. 

19.  No  solid  rock  face  or  bench  face  shall  exceed  _  feet  in  height. 

Appropriate  access  suitable  for  persons,  livestock,  and  wildlife  shall 
be  provided  for  every  _  feet  of  continuous  rock  or  bench  face. 

20.  Except  for  solid  rock  faces,  bench  faces,  and  excavations  used  for  im¬ 
poundment  of  water,  those  surface  areas  of  the  leased  premises  dis¬ 
turbed  by  operations  conducted  by  the  lessee  shall  be  revegetated  when 
their  use  is  no  longer  required  by  the  operator.  (Species,  methods, 
and  season  of  seeding  or  planting,  etc.,  should  be  specified.  These 
requirements  should  be  practical  and  generally  should  not  require 
vegetative  rehabilitation  beyond  level  of  production.) 

21.  Backfilling,  final  grading,  and  vegetation  shall  be  completed  within 
two  years  after  the  completion  or  termination  of  the  particular  opera¬ 
tion  involved  unless  the  district  manager  extends  the  time. 

22.  Drill  holes  shall  be  permanently  sealed  or  filled  as  directed  by  the 
district  manager  upon  completion  of  operations. 

23.  Surface  buildings,  supporting  facilities,  and  other  structures  which 
are  not  required  for  particular  operations  shall  be  removed  and  the 
area  graded  and  revegetated. 
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24. 


All  operations  shall  be  conducted  with  a  view  to  avoidance  of  range 
and  forest  fires  and  spontaneous  combustion.  Open  burning  of  carbona¬ 
ceous  materials  shall  be  in  accordance  with  suitable  practices  for 
fire  prevention  and  control. 

25.  The  lease  or  contract  premises  shall  be  appropriately  posted  and  fenced 
or  otherwise  protected  to  minimize  injury  to  persons,  livestock,  and 
wildlife. 

26.  All  access,  haul,  and  other  support  roads  and  trails  shall  be  con¬ 
structed  and  maintained  in  such  a  manner  as  to  control  and  minimize 
channeling  and  other  erosion.  Roads  and  trails  shall  be  constructed 
only  at  locations  approved  by  the  authorized  officer. 

27.  All  roads  constructed  in  the  operation  shall  be  closed  by  barricades 
or  protected  from  erosion  by  placing  of  water  control  bars  as  required 
by  the  district  manager. 

28.  All  existing  improvements  including,  but  not  limited  to,  fences,  gates, 
cattle  guards,  roads,  trails,  culverts,  water  development  and  control 
structures,  shall  be  maintained  in  serviceable  condition.  Damaged  or 
destroyed  improvements  shall  be  replaced,  restored,  or  appropriately 
compensated  for. 

29.  When  agreed  by  lessee  and  lessor,  the  lease  site  shall  be  available 
for  other  public  uses  including,  but  not  limited  to,  livestock,  graz¬ 
ing,  hunting,  fishing,  camping,  hiking,  and  picnicking. 

30.  Topsoil  shall  be  removed  and  stockpiled  prior  to  removal  of  overbruden. 
Stockpiles  shall  be  located  so  as  not  to  be  covered  by  spoil  materials 
and  to  facilitate  their  use  in  final  backfilling  and  grading. 


H-3 


' 


Appendix  I 


COAL  LEASING  STIPULATIONS 


Department  of  Agriculture 

A.  Applicable  to  Exploration  Activities 

1.  At  least  two  weeks  before  beginning  any  exploration  work,  includ¬ 
ing  access  and  work  road  location  and  construction,  the  lessee 
shall  prepare  a  "Lessee  Exploration  Plan"  with  the  District 
Ranger,  and  the  Branch  of  Mining,  Conservation  Division,  U.S. 
Geologic  Survey.  The  plan  shall  be  prepared  in  triplicate,  in¬ 
cluding  maps,  for  approval  by  the  Forest  Supervisor.  Such  ap¬ 
proval  will  be  conditioned  on  reasonable  requirements  needed  to 
prevent  soil  erosion,  water  pollution,  and  unnecessary  damages  to 
the  surface  vegetation  and  other  resources  of  the  United  States 
and  to  provide  for  the  restoration  of  the  land  surface  and  vege¬ 
tation.  The  plan  shall  contain  all  such  provisions  as  the  Forest 
Service  may  deem  necessary  to  maintain  proper  management  of  the 
lands  and  resources  within  the  exploration  area.  Where  appropri¬ 
ate,  depending  upon  the  location  and  type  of  operation,  the  Forest 
Supervisor  may  require  the  plan  to  contain,  at  a  minimum,  the 
following  items: 

a.  The  location,  construction  specifications,  maintenance  pro¬ 
gram,  and  estimated  use  by  the  lessee,  his  employees  and 
agents,  of  all  access  and  work  roads. 

b.  The  location  and  extent  of  any  and  all  areas  to  be  occupied 
during  the  explorations. 

c.  The  methods  to  be  used  in  the  explorations,  including  dis¬ 
posal  of  waste  material. 

d.  The  size  and  type  of  equipment  to  be  used  in  the  explorations. 

e.  The  capacity,  size,  character,  standards  of  construction  and 
location  of  all  structures  and  facilities  to  be  constructed. 

f.  Typical  profiles  of  cuts  and  fills  of  all  areas  to  be  graded 
for  the  installation  of  structures  and  facilities. 

g.  The  location  and  size  of  areas  upon  which  vegetation  will  be 
destroyed  and/or  soil  laid  bare  and  the  steps  which  will  be 
taken  to  prevent  and  control  soil  erosion  thereon,  including, 
but  not  limited  to,  the  proposed  program  for  rehabilitation 
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and  revegetation  of  these  disturbed  lands  both  during  and 
upon  cessation  of  explorations. 

h.  The  steps  which  will  be  taken  to  prevent  water  pollution. 

i.  The  character,  amount,  and  time  of  use  of  explosives  or  fire, 
including  safety  precautions  which  will  be  taken  during  their 
use. 

j.  The  coordination  and  rehabilitation  measures  that  will  be 
taken  to  protect  other  uses  of  the  land,  permitted  livestock, 
and  wildlife. 

If  later  explorations  require  departures  from  or  additions  to  the 
approved  plan,  these  revisions  or  amendments,  together  with  justi¬ 
fication  statement  for  proposed  revisions,  will  be  submitted  to 
the  District  Ranger  for  approval  of  the  Forest  Supervisor.  Any 
and  all  operations  conducted  in  advance  of  approval  of  an  orig¬ 
inal,  revised,  or  amended  exploration  plan,  or  which  are  not  in 
accord  with  an  approved  plan,  constitutes  a  violation  of  the 
terms  of  this  lease  and  the  Forest  Service  reserves  the  right  to 
close  down  explorations  until  such  corrective  action,  as  is  deemed 
necessary,  is  taken  by  the  lessee. 

2.  To  guarantee  the  successful  rehabilitation  and  revegetation  of 
abandoned  exploration  sites,  roads  and  other  disturbed  areas,  as 
provided  for  in  the  "Lessee  Exploration  Plan"  (paragraph  1)  above, 
the  lessee  will  furnish  the  Forest  Service  a  surety  bond  in  the 

amount  of  $ _  prior  to  undertaking  any  work  on  the  lease  area. 

Provided  that,  in  the  event  the  work  is  conducted  in  separate 
phases,  each  phase  will  be  covered  by  a  separate  bond  in  the  mini¬ 
mum  amount  of  $ _ ,  before  the  start  of  any  work  on  each  phase. 

In  lieu  of  surety  bond,  the  lessee  may  deposit  into  a  Federal 
Depository  cash,  through  the  Unit  Collector  Officer,  National 
Forest,  or  negotiable  securities  through  the  Regional  Fiscal 
Agent,  U.S.  Forest  Service,  Building  85,  Denver  Federal  Center, 
Denver,  Colorado,  80225,  in  the  amounts  stated  above  or  each 
separately  bonded  phase  area.  As  soon  as  the  lease  area  has  been 
successfully  rehabilitated  and  revegetated  and  approved  in  writing 
by  the  Forest  Supervisor,  surety  will  be  notified,  or  cash  depos¬ 
its  returned  without  interest,  or  securities  returned  without  in¬ 
terest.  The  lessee  agrees  that  all  monies  or  deposits  in  lieu 
thereof,  deposited  under  this  authority  may  be  retained  by  the 
United  States  to  cover  the  cost  of  any  said  restoration  and  re¬ 
habilitation  rendered  necessary  by  failure  of  the  lessee  to  ful¬ 
fill  all  and  singular  the  requirements  assumed  hereunder  without 
prejudice  whatever  to  any  rights  and  remedies  of  the  United 
States. 

3.  No  occupancy  of  the  surface  of  the  following  areas  is  authorized 
by  this  lease.  The  lessee  is,  however,  authorized  to  employ 
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directional  drilling  to  explore  the  mineral  resources  under  these 
areas  provided  that  such  drilling  or  other  works  will  not  disturb 
the  surface  area  or  otherwise  interfere  with  their  use  by  the 
Forest  Service.  It  is  understood  and  agreed  that  the  use  of  these 
areas  for  National  Forest  purposes  is  superior  to  any  other  use. 

The  excluded  areas  are: 

a.  Within  the  normal  highwater  line  of  any  and  all  lakes,  ponds, 
and  reservoirs  located  within  the  lease  area. 

b.  Within  200  feet  of  the  normal  highwater  line  of  any  and  all 
live  streams  in  the  lease  area. 

c.  Within  400  feet  of  any  and  all  springs  and  wells  within  the 
lease  area. 

d.  Within  400  feet  of  any  improvements  either  owned,  permitted, 
leased,  or  otherwise  authorized  by  the  Forest  Service. 

The  distances  in  subparagraphs  a,  b,  c,  and  d,  may  be  reduced 
when  specifically  agreed  to  in  the  exploration  plan  (paragraph  1) . 

B.  Applicable  to  Production  (Operation)  Activities 

1.  The  lessee,  before  the  start  of  any  mining  operations,  agrees  to 
enter  into  such  additional  specific  stipulations  with  the  Forest 
Service  covering  the  lessee’s  mining  operations  as  are  deemed 
necessary  and  appropriate,  depending  upon  the  mining  methods  to 
be  used  and  current  mining  and  restoration  technology,  to  meet 
the  following  land  management  principles: 

a.  Maintain  and  protect  the  areas  which  will  be  either  directly 
or  indirectly  affected  by  the  lessee’s  mining  operations  to 
minimize  the  effect  on  grazing  capabilities. 

b.  Install  structures  and  facilities  and  revegetate  disturbed 
areas  to  protect  the  soil  from  excessive  erosion  and  return 
the  land  to  a  usable  condition. 

c.  Take  all  measures  reasonably  necessary  to  minimize  the  pol¬ 
lution  and  contamination  of  the  surface  and  subsurface  water 
sources . 

d.  Protect,  insofar  as  is  practicable,  and  restore  or  replace 
these  said  improvements  in  event  they  must  be  destroyed  or 
disturbed  by  the  lessee’s  mining  operations.  Such  stipula¬ 
tions  will  be  developed  jointly  by  the  lessee;  representatives 
of  the  Branch  of  Mining  Operations,  Conservation  Division, 

U.S.  Geological  Survey;  and  the  Supervisor,  Forest  Service. 


1-3 


2.  The  lessee  shall  prepare  in  triplicate  and  submit  an  annual  oper¬ 
ating  plan  to  the  Forest  Service  which  will  include  as  a  minimum: 

a.  The  mining  operating  areas  and  the  methods  of  operation 
planned  for  each  area. 

b.  The  areas  to  be  treated  and  details  of  the  rehabilitation 
and  revegetation  measures  to  be  initiated  in  the  planning 
year  to  meet  the  stipulated  requirements  of  the  Forest 
Service. 

c.  The  location  and  construction  specifications  of  all  roads 
necessary  for  the  mining  operation  during  the  planning  year. 

d.  The  steps  to  be  taken  to  minimize  water  pollution  and  soil 
erosion. 

e.  The  correlation  of  the  mining  operation  with  the  Forest 
Service's  use  and  management  of  the  lands  not  included  in 
that  year's  operating  plan. 

3.  The  lessee  shall  submit  to  the  Forest  Supervisor  an  annual  prog¬ 
ress  map  and  report  of  mining,  restoration,  and  revegetation 
operations . 

4.  The  lessee  shall  furnish  performance  bonds  as  required  by  the 
Forest  Supervisor  to  guarantee  fulfillment  of  the  stipulations, 
entered  under  (1)  above,  and  the  operating  plans,  prepared  under 
(2)  above. 

5.  The  Forest  Service  reserves  the  right  to  amend,  alter,  or  other¬ 
wise  change  during  the  life  of  the  lease,  any  and  all  stipulations 
necessary  to  meet  the  land  management  principles  outlined  in 
paragraph  1  above  provided  that  before  any  such  amendments,  alter¬ 
ations,  and  other  changes  are  made,  the  lessee  shall  be  invited 

to  make  any  comments  as  he  may  deem  necessary  and,  provided 
further,  that  no  such  amendments,  alterations,  and  changes  in 
these  stipulations  shall  be  made  unless  agreed  to  in  writing  by 
the  lessee  and  the  Forest  Service. 

6.  The  Forest  Service  reserves  the  right  to  manage  and  use  all  lands 
administered  by  it  which  are  embraced  within  the  lease  for  such 
purposes  as  they  may  deem  desirable,  provided,  that  this  use  and 
management  shall  not  interfere  or  conflict  with  the  current  mining 
operations  of  the  lease. 
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Appendix  J 


PENDING  LEGISLATION 


Numerous  bills  are  currently  being  considered  by  Congress  which  relate 
to  the  proposed  mineral  leasing  program. 

1.  MINERAL  LEASING  REFORM  ACT 

The  Department  of  Interior  recommends  that  this  bill,  as  part  of  the 
environmental  program  announced  February  15,  1973,  by  the  President  in  his 
Environment  and  Natural  Resources  State  of  the  Union  Message,  be  referred 
to  the  appropriate  committee  for  consideration  and  that  it  be  enacted. 

The  Mining  Law  of  1872,  as  amended,  and  certain  other  related  and  sup¬ 
plemental  laws  govern  the  disposition  of  much  of  the  mineral  wealth  on  hun¬ 
dreds  of  millions  of  acres  of  federally-owned  land.  During  the  almost  one 
hundred  years  of  its  operation,  the  Mining  Law  of  1872  has  played  an  impor¬ 
tant  role  in  the  development  of  this  country.  It  has  contributed  to  the 
settlement  of  large  areas  of  the  West  and  has  provided  much  of  the  mineral 
base  for  our  industry  and  technology. 

Since  1872,  however,  the  country's  needs  have  changed  a  great  deal, 
and  as  a  result  changes  have  been  necessary  in  the  Mining  Law  of  1872.  In 
1920  certain  minerals,  principally  oil  and  gas,  and  coal,  were  taken  out 
from  under  the  Mining  Law  of  1872  and  placed  under  a  mineral  leasing  system. 
In  1955  Congress  decided  that  certain  other  so  called  "common  variety" 
minerals,  principally  sand,  gravel  and  building  stone,  were  more  appropri¬ 
ately  disposed  of  in  fixed  quantities  at  fair  market  value  rather  than 
letting  the  first  person  to  discover  it  have  the  entire  deposit. 

A  basic  objective  of  the  original  Mining  Law  of  1872  was  to  encourage 
the  prospecting  for  and  development  of  minerals  by  offering  as  an  incentive 
the  right  to  a  patent  for  the  minerals  discovered  and  the  land  they  were 
discovered  in.  Where  mining  conflicted  with  other  uses  of  public  land  the 
Secretary  of  the  Interior  had  two  choices;  to  withdraw  the  land  from  mining 
altogether  or  to  permit  mining  locations  to  continue  irrespective  of  its 
effect  on  other  uses  or  the  environment. 

The  two  major  revisions  mentioned  above,  the  Mineral  Leasing  Law  of 
1920  and  the  1955  amendment  to  the  Materials  Act,  incorporated  two  addi¬ 
tional  objectives  with  respect  to  those  minerals  to  which  they  applied; 
discretionary  authority  to  harmonize  mining  activity  with  the  needs  of 
other  users  and  of  the  environment,  and  payment  to  the  Federal  Government 
for  the  minerals  taken  off  the  public  domain. 

The  proposed  Mineral  Leasing  Act  of  1973  would  place  all  minerals  under 
a  leasing  system  thereby  continuing  the  historical  trend  towards  discre¬ 
tionary  disposal  and  a  fair  return  to  the  public.  At  the  same  time  it  would 
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to  a  large  extent  eliminate  the  artificial  distinctions  which  resulted  from 
piece-meal  legislation.  Hard  rock  minerals  on  public  domain  would  be 
treated  no ' differently  from  the  same  minerals  on  acquired  lands. 

The  leasable  lands  would  include  all  public  lands  except  the  Outer 
Continental  Shelf,  Indian  lands,  the  national  parks,  wildlife  refuges  and 
wildernesses. 

All  commercial  prospecting  on  Federal  lands  would  be  under  a  Federal 
prospecting  license  which  would  permit  full  environmental  protection,  which 
would  be  continued  under  the  leasing  system. 

Leases  would  be  issued  by  competitive  bidding  for  all  minerals  with 
the  exception  of  those  minerals  now  covered  by  the  1872  mining  law.  For 
those  minerals,  competitive  bidding  would  be  required  for  lands  which  the 
Secretary  has  reason  to  believe  contain  valuable  deposits.  Otherwise,  the 
leases  would  be  non-competitive. 

Pressure  to  reform  the  Mining  Law  of  1872  has  been  growing  for  many 
years,  both  within  the  mining  industry  as  well  as  the  public  at  large. 
Increasing  conflicts  between  mineral  activity  and  other  uses  of  the  land, 
concern  for  abuses  of  the  mining  law  to  obtain  vacation  homesites,  concern 
for  environmental  protection  and  the  frustration  and  uncertainty  to  mineral 
developers  of  a  complex  system  of  overlapping  and  archaic  location  require¬ 
ments,  have  contributed  to  this  pressure. 

We  feel  that  the  proposed  bill  represents  a  balanced  approach  to  pro¬ 
moting  the  exploration  and  production  of  the  minerals  on  which  our  society 
depends,  coordinating  competing  uses  of  the  land,  providing  a  fair  return 
to  the  public,  and  providing  the  maximum  feasible  protection  of  the  envir¬ 
onment. 

Reform  of  the  mining  and  mineral  leasing  laws  is  long  overdue.  Interior 
urges  that  Congress  act  on  this  proposal  without  delay. 

The  Office  of  Management  and  Budget  has  advised  that  enactment  of  this 
proposed  bill  would  be  in  accord  with  the  program  of  the  President. 

2.  SURFACE  MINING  RECLAMATION  ACTS 

This  is  the  view  of  this  Department  on  S.  425,  a  bill  "To  provide  for 
the  cooperation  between  the  Secretary  of  the  Interior  and  the  States  with 
respect  to  the  regulation  of  surface  mining  operations,  and  the  acquisition 
and  reclamation  of  abandoned  mines,  and  for  other  purposes." 

The  Department  of  Interior  opposes  enactment  of  S.  425  and  recommends 
in  lieu  thereof  the  enactment  of  S.  923,  the  Administration’s  proposal  "To 
provide  for  the  cooperation  between  the  Federal  Government  and  the  States 
with  respect  to  environmental  regulations  for  mining  operations,  and  for 
other  purposes." 
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The  Administration  and  this  Department  actively  support  the  objective 
of  both  S.  425  and  S.  923  of  preventing  or  substantially  reducing  the  ad¬ 
verse  environmental  effects  of  mining  operations.  These  effects  have  been 
well-documented,  and  it  is  essential  that  all  ongoing  and  future  mining  ac¬ 
tivities  be  conducted  in  such  a  way  so  as  to  minimize  their  adverse  envir¬ 
onmental  impacts. 

There  are  many  similarities  between  the  two  bills.  Both  would  encour¬ 
age  States  to  establish  a  regulatory  program  which,  if  it  met  the  statutory 
criteria  and  was  approved  by  the  Secretary  of  the  Interior,  would  make  the 
State  eligible  for  Federal  grants.  Under  both  bills,  if  the  State  fails  to 
develop  a  regulatory  program  meeting  the  standards  of  the  Act,  the  Secretary 
of  the  Interior  is  directed  to  enforce  a  regulatory  program  within  that 
State.  Each  bill  contains  provisions  for  advisory  committees,  Federal  in¬ 
spections,  penalties,  and  federally  sponsored  research  and  training. 

Although  there  are  similarities  between  S.  425  and  the  Mined  Area  Pro¬ 
tection  Act  of  1973  (S.  923),  the  following  represents  the  major  differ¬ 
ences  which  constitute  the  basis  for  our  recommendation  that  S.  923  be 
enacted. 


1.  Scope 


(a)  Lands.  S.  425  would  regulate  mining  activities  on  all  lands 
within  a  State  including  Federal  and  Indian  lands.  Federal  and  Indian 
lands  are,  however,  excluded  from  the  provisions  of  S.  923.  These  lands 
are  covered  by  regulations  promulgated  by  the  Secretary  of  the  Interior  and 
provide  for  a  high  degree  of  environmental  protection.  In  addition,  the 
Administration’s  proposed  Mineral  Leasing  Law  of  1973  would  direct  the  Sec¬ 
retary  of  the  Interior  to  administer  Federal  lands  under  his  jurisdiction 
in  conformance  with  strict  performance  standards.  In  administering  these 
lands,  the  Secretary  cannot,  under  the  provisions  of  that  proposal,  be  less 
stringent  than  the  State’s  regulatory  program  where  the  lands  are  located. 

(b)  Mining  Operations.  The  Administration's  bill  covers  under¬ 
ground  mining  as  well  as  surface  mines,  while  S.  425  covers  only  surface 
mining  and  surface  operations  incidental  to  an  underground  mine.  The  po¬ 
tential  environmental  hazards  of  underground  mines  are  serious  and,  while 
the  technology  for  dealing  with  them  may  not  be  as  advanced  as  it  is  with 
respect  to  surface  mines,  it  is  important  that  immediate  consideration  be 
given  to  the  development  and  application  of  improved  technology  to  deal 
with  the  environmental  problems  associated  with  underground  mines.  Some ^ of 
the  major  problems  include  underground  seepage  which  pollutes  our  Nation's 
waters,  mine  fires  and  unintentional  subsidence,  and  it  is  unclear  as  to 
whether  S.  425  controls  such  occurrences. 

S.  923  includes  all  activities  associated  with  the  exploration, 
development* or  extraction  of  minerals.  S.  425,  however,  excludes  certain 
activities  associated  with  mineral  exploration.  The  exemption  of  explora 
tion  sampling  in  which  less  than  240  tons  are  removed  from  one  location 
could  result  in  considerable  surface  damage  or  the  cumulative  effect  o 
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numerous  sampling  operations.  In  addition,  the  amount  of  overburden  re¬ 
moved  or  where  it  is  to  be  placed  in  order  to  obtain  such  a  sample  is  not 
mentioned.  The  Administration’s  bill  would  clarify  these  ambiguities  and 
possible  environmental  hazards  by  expressly  including  all  exploration  ac¬ 
tivities  within  the  operative  sections  of  the  bill  and  excluding  only  pros¬ 
pecting,  which  is  clearly  defined  in  the  legislation. 

2.  Reclamation  Requirements 

(a)  Performance  Standards.  The  Administration's  bill  provides 
that  State  regulations  be  developed  in  accordance  with  minimum  Federal  per¬ 
formance  standards  which  will  require  that  environmental  considerations  be 
built  into  the  mining  operation.  It  gives  the  Secretary  the  responsibility 
for  continually  updating  performance  standards  to  include  the  latest  tech¬ 
nical  knowledge  and  advances  in  mining  and  reclamation.  The  bill  sets 
forth  the  stringent  qualifications  which  the  Secretary  must  follow  in 
adopting  the  minimum  Federal  standards  for  surface,  open  pit  and  underground 
mining.  This  approach  is  preferable  to  the  provisions  of  S.  425,  which 
direct  the  States  to  include  minimum  reclamation  requirements  outlined  in 
the  bill.  These  requirements  are  less  specific  and  less  stringent. 

(b)  Reclamation  Timing.  It  has  been  the  experience  of  this 
Department  that  in  order  to  have  effective  mined  area  reclamation  it  is 
necessary  to  conduct  the  reclamation  activities  concurrently  with  the  total 
mining  operation.  Therefore,  S.  923  requires  that  reclamation  be  made  an 
integral  part  of  the  mining  operation  and  spells  out  specific  requirements 
as  to  how  this  must  be  done,  which  the  Secretary  will  elaborate  through 
performance  standards.  Concurrent  reclamation  decreases  the  temporary  but 
potentially  significant  environmental  impacts  such  as  siltation  and  acid 
mine  drainage  during  the  actual  mining  operation.  S.  425  is  less  explicit 
as  to  this  important  question,  merely  providing  that  reclamation  efforts  be 
as  contemporaneous  as  possible  with  the  mining  operation.  This  creates  the 
possibility  that  timely  reclamation  would  not  take  place,  thereby  increas¬ 
ing  the  possibility  of  interim  environmental  damages. 

3.  Funding 

(a)  Regulatory  Programs.  Both  bills  authorize  appropriations 
for  Federal  grants  to  develop,  administer,  and  enforce  State  programs. 

S.  425  proposes  to  authorize  the  Secretary  to  make  annual  grants  of  80%  in 
the  first  year,  70%  in  the  second  year  and  60%  for  all  subsequent  years. 

We  believe  such  a  measure  would  lessen  State's  incentives  to  assume  full 
regulatory  responsibility  for  their  programs.  The  Administration's  proposal 
recognizes  that  such  programs  should  not  continue  to  be  federally  funded 
but  should  become  self-sustaining.  Consequently,  grants  under  S.  923  to 
cover  80%  of  the  costs  of  developing  State  regulations  a  year  prior  to  Sec¬ 
retarial  approval  and  60%,  45%,  30%,  and  15%  for  the  next  four  years  re¬ 
spectively,  and  then  terminating  after  the  fifth  year  is  the  better  approach. 

(b)  Designation  of  Land  Unsuitable  for  Mining.  The  Administra¬ 
tion's  bill  requires  that  the  State  regulatory  program  include  the 
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identification  of  lands  which  are  unsuitable  for  mining  because  they  could 
not  be  adequately  reclaimed  under  present  technology.  S.  425  does  not  make 
this  identification  a  mandatory  part  of  the  program,  however,  it  provides 
Federal  funds  to  encourage  States  to  implement  such  a  program. 

(c)  Open  Ended  Authorization.  The  Administration's  proposal 
authorizes  the  appropriation  of  such  sums  as  are  necessary  to  carry  out  all 
provisions  of  the  bill.  This  allows  maximum  flexibility  to  meet  the  needs 
as  they  develop  and  to  assist  the  States  in  the  implementation  of  effective 
programs.  S.  425,  however,  authorizes  specific  maximum  amounts  in  four 
categories:  State  programs,  designation  of  unsuitable  lands,  research  and 

slope  limitation  study. 

4.  Federal-State  Relationship 

Both  bills  recognize  that  the  responsibility  for  developing  and 
enforcing  regulations  should  rest  with  the  States.  The  time  limitations  in 

S.  425,  however,  are  inadequate  to  allow  the  States  to  develop  effective 
environmental  programs.  The  12-month  time  limit  for  submission  of  State 
programs  after  promulgation  of  Federal  regulations  is  insufficient  for  some 
States  to  enact  new  legislation  and  establish  the  procedures  necessary  to 
ensure  that  such  laws  will  be  effectively  administered.  This  is  especially 
true  for  those  States  that  do  not  have  such  laws  in  effect  and  for  those 
States  whose  legislatures  meet  biennially. 

The  Administration's  proposal  provides  a  more  realistic  time  al¬ 
lowance  for  voluntary  State  compliance.  Each  State  would  be  given  up  to 
two  years  after  the  date  of  enactment  to  submit  an  acceptable  regulatory 
program. 


5.  Moratorium  on  Surface  Coal  Mining  Operations 

S.  425  contains  a  provision  which  prohibits  any  operator  from  (1) 
opening  or  developing  a  new  or  previously  mined  coal  operation,  or  (2)  sig¬ 
nificantly  increasing  existing  coal  operations  with  a  provision  that  the 
Secretary  may,  in  certain  instances,  waive  the  moratorium.  The  imposition 
of  a  moratorium  on  surface  coal  mining,  which  could  last  for  18  months, 
could  adversely  impact  the  Nation's  energy  supply  situation.  Such  a  scheme 
outlined  in  S.  425  could  inhibit  planning  for  and  the  development  of  new 
mines  whose  output  will  be  needed  if  we  are  to  avert  a  critical  energy 
shortage. 


6 .  Restoration  of  Past  Mining  Damage 

S.  425  proposes  to  establish  a  strip  mining  reclamation  fund  with 
an  appropriation  of  $100  million  to  finance  the  acquisition  and  restoration 
of  lands  damaged  by  past  mining  activities.  While  we  agree  that  such 
"orphan  lands"  are  a  serious  problem,  the  costs  of  corrective  programs  are 
extremely  high.  Typically  there  is  no  legal  remedy  to  require  the  party 
causing  the  damage  to  repair  it.  We  believe  that  the  use  of  scarce  Federal 
tax  dollars  to  support  these  high  cost  corrective  programs  cannot  be 
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justified  on  a  priority  basis.  The  Administration's  bill  is  based  on  the 
conviction  that  the  first  priority  in  mined  area  protection  must  be  to 
arrest  ongoing  damage  presently  being  inflicted  on  the  land  and  that  all 
available  Federal  funds  should  be  devoted  to  accomplishing  this  objective. 
However,  S.  923  does  indirectly  address  itself  to  the  problem  of  past  dam¬ 
aged  lands.  A  large  percentage  of  previously  mined  areas  contain  mineral 
deposits  which  become  commercially  valuable  as  technology  advances.  The 
reworking  of  these  areas  affords  the  opportunity  for  the  reclamation  of  the 
entire  area.  S.  923  requires  the  States,  as  a  part  of  the  State  program, 
to  adopt  regulations  which  will  encourage  the  reworking  of  past  mined  areas 
and  provide  for  the  reclamation  of  the  entire  area.  This  program  will  not 
require  Federal  expenditures  and  should  result  in  significant  rehabilitation 
of  past  damaged  lands.  We  think  this  concept  holds  considerable  promise, 
for  example,  in  Appalachia  a  large  percentage  of  the  coal  to  be  strip  mined 
during  the  next  decade  will  be  taken  from  reworked  areas. 

As  we  have  stated,  both  bills  have  numerous  similarities  in  developing 
a  system  to  regulate  mining  in  order  to  restore  the  mined  lands  to  an  opti¬ 
mum  condition.  We  believe  that  S.  923,  for  the  reasons  stated,  will  best 
promote  the  restoration  of  mined  lands  without  jeopardizing  the  country  s 
ability  to  develop  its  mineral  resources  to  meet  the  energy  demands.  We 
therefore  believe  that  your  Committee  should  act  favorably  upon  S.  923. 

The  Office  of  Management  and  Budget  has  advised  that  there  is  no  ob¬ 
jection  to  the  presentation  of  this  report  and  that  enactment  of  S.  923 
would  be  in  accord  with  the  Administration's  program. 
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